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DRILLING  WATER  QUALITY 

During  the  drilling  program,  samples  of  ground  water 
are  taken  from  specified  intervals  for  analysis.   A  summary 
of  the  resulting  water  quality  data  is  presented  in  the 
following  Tables  II  B-5  through  II  B-14. 

The  data  are  presented  for  the  depth  at  which  the  drilling 
bit  was  located  when  the  water  sample  was  taken.   Since  the 
sample  was  taken  from  the  drilling  water  flow  line,  the  data 
•presented  reflect  composite  conditions  throughout  the  hole" 
from  the  surface  to  sample  depth. 

All  samples  were  analyzed  for  major  and  minor  constituents, 
trace  metals,  radioactivity  and  total  organic  carbon.   Major 
constituent  analysis  is  regularly  prepared  by  three  different 
laboratories:   TOSCO,  Industrial  Laboratories,  and  Commercial 
Testing  and  Engineering.   Minor  constituents  and  metals  are 
analyzed  by  the  latter  two  laboratories.   Trace  metal  analyses 
and  total  organic  carbon  analyses  are  prepared  by  Commercial 
Testing  and  Engineering.   Radioactivity  is  analyzed  by  Hazen 
Research,  Inc. 

Since  some  of  the  analyses  are  duplicated  on  the  same 
sample  by  two  or  more  laboratories,  a  comparison  of  independent 
analytical  results  is  possible  in  some  cases.   All  of  the  lab 
reports  from  each  laboratory  are  included  here  for  comparison 
following  Tables  II  B-5  through  II  B-14.   The  single^  set  of 
results  for  each  element  in  the  summary  tables  are  the  result 
of  our  critical  evaluation  of  which  laboratory  used  the  best 
analytical  methods  where  two  or  more  labs  performed  the  same 
analysis .   For  example,  one  laboratory's  atomic  absorption 
method  appears  more  accurate  for  the  more  common  metals  than 
another  laboratory's  spark  source  method  since  the  spark  source 
method  has  a  tendency  to  consume  the  salts  so  that  readings  on 
elements  such  as  Boron  would  be  too  low. 
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TABLE  II  B-6 


WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


• 


t 


* 
K  ft 


Well  Number:   AT-1               (Unless   otherwise   stated,   all  units   are  mg/l) 
Location:  iUl7.  3*FSL&1588.  3FWL    Sec.     7T3SR96W           Elevation:    6909    Ord. 

Depth  at  Which  Sample  Taken    (ft.) 

Element   Measured 

952 

1. 

Aluminum 

18 

- 

2. 

Ammonia 

.39 

3. 

Arsenic 

.2 

k. 

Barium 

.0k 

5. 

Beryllium 

<.001 

6. 

Bicarbonate 

357 

7, 

Bi  smuth 

(.001 

8. 

Boron 

.  01 

9- 

Cadmium 

<  .  001 

10. 

Calcium 

32 

11. 

Carbonate 

7 

12. 

Cerium 

(.001 

13. 

Chloride 

0.9 

lH. 

Chrome ,    Hexavalent 

<.01 

15- 

Cobalt 

.OH 

16. 

Conductivity,    Specific 

IT- 

Copper 

.1 

18. 

Fluoride 

2.1 

19- 

Gallium 

.  001 

20. 

Hardness,   Total 

190 

21. 

Hydroxide 

<.l 

22. 

Iron 

6 

23. 

Lead 

C.ooi 

2H. 

Lithium 

.01+ 

25- 

Magnesium 

21+ 

26. 

Manganese 

.01 

27. 

Mercury 

(.01 

28. 

Molybdenum 

.03 

29- 

Nickel 

.02 

30. 

Nitrate 

.21 

31. 

PH 

8.5 

32. 

Phosphate,   Total 

.05 

33. 

Potassium 

.6 

3k. 

Selenium 

C-.ooi 

35. 

Silica 

21 

*)36. 

Silver 

<.ooi 

37. 

Sodium 

136 

38. 

Solids,    Dissolved 

582 

39- 

Strontium 

6 

1(0. 

Sulfate 

183 

Hi. 

Titanium 

0.1 

Il2. 

Vanadium 

.01 

H3. 

Yttrium 

<.001 

U. 

Zinc 

.09 

H5. 

Zirconium 

.001 

1*6. 

Radioactivity 

Gross   Alpha   (pel) 

13 

■ 

Radium  226* 

2.  3 

Gross  Beta      (pel) 

8 

Thorium  230** 

Uranium** 

H7. 

Total   Organic   Carbon   (TOC) 

If  TOC  >  10  mg/l   then  measure 
Dissolved  Organic   Carbon 

7 

Suspended  Organic   Carbon 

Phenols 

(.001 

Sulfate,   Acid  Extraction 

Nitrogen,   Base  Extraction   . 

U8. 

Cvanide 

*.m 

Not  required 

Required  if  gross  alpha  is  greater  than  1+  picocuries  per  liter  (pel). 

Required  if  gross  beta  is  greater  than  100  picocuries  per  liter  (pel) 
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TABLE  II  B-T 

WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


Well  Number:   AT-1A               (Unless   otherwise   stated,   all   units   are  rng/l) 
Location:  1369.  2,FSL&1512.  TFWL    Sec.     7T3SR96W           Elevation:    6909    Grd. 

Depth  at  Which  Sample   Taken     (ft.) 

Element   Measured 

960 

13UU 

1U21+ 

1620 

1.        Aluminum 

0.1 

1/ 

\^ 

2 

2.        Ammonia 

1.9 

1.6 

2.2 

3-        Arsenic 

0.  05 

(.01 

6.01 

C.01 

U.        Barium 

0.  01 

a.o 

<1.0 

0 .  06 

5.        Beryllium 

(.1 

61 

(.1 

61 

6.        Bicarbonate 

337 

570 

586 

583 

7.        Bismuth 

<  .001 

l^ 

v^ 

6  001 

8.        Boron 

2.1* 

0.6 

k.l 

(0.1 

9.        Cadmium 

6  01 

601 

(.01 

601 

10.        Calcium 

11 

10 

11 

10 

11.        Carbonate 

k 

12 

11* 

11* 

12.        Cerium 

6  001 

V 

\^ 

<.  001 

13.        Chloride 

k 

3 

2.1 

2 . 2 

lk.        Chrome,    Hexavalent 

e.01 

<.01 

<.  01 

601 

15.        Cobalt 

0.007 

0.007 

16.        Conductivity,    Specific 

17.        Copper 

61 

(.1 

6l 

6l 

18.        Fluoride 

.9 

lk 

15 

17 

19.         Gallium 

0.001 

\^ 

\^ 

0.  002 

20.        Hardness,   Total 

96 

6k 

61* 

51* 

21.        Hydroxide 

<m 

M 

61 

61 

22.        Iron 

(.05 

(.05 

(.05 

6  05 

23.    "     Lead 

.003 

(-.05 

C.05 

•003 

2k.       Lithium 

0.6 

<0.  5 

<0.5 

<0.5 

25-       Magnesium 

21 

6 

6 

5 

2o.        Manganese 

0.05 

(.05 

6  05 

605 

27-       Mercury 

.0005 

<.01 

6  01 

26.        Molybdenum 

0.  09 

(.1 

61 

.  OS 

29.        Nickel 

0.  02 

v^ 

v-^" 

0  .  02 

30.        Nitrate 

o.ke 

(0.1 

<0.1 

<0.1 

31.        pH 

8.3 

8.5 

8.5 

8.1* 

32.        Phosphate,   Total 

<0.1 

0.3 

(0.1 

(0.1 

33.        Potassium 

0.  3 

0.5 

0.5 

0.5 

3k.       Selenium 

0  .  0  02 

601 

6  01 

6  01 

35.       Silica 

2k 

13 

13 

13 

(*)36.       Silver 

.0  01 

.01 

.01 

.  01 

37.        Sodium 

156 

2U3 

250 

2U6 

38.        Solids,    Dissolved 

581 

633 

638 

617 

39-        Strontium 

1 

v^-^ 

V^ 

0.7 

'lO.        Sulfate 

195 

kl 

39 

21* 

1*1.        Titanium 

0.  01 

\^ 

K 

0.  07 

1*2.       Vanadium 

0.  003 

V 

v> 

0.  0-01 

L3-        Yttrium 

<.001 

\S 

v^- 

6  001 

1*1*.        Zinc 

.03 

65 

6  5 

.09 

1*5-        Zirconium 

6  001 

s^ 

\S 

6001 

k-6.        Radioactivity 

Gross   Alpha   (pel) 

^ 

^ 

\^ 

5.9 

Radium  226* 

0.3 

Gross   Beta      (pel) 

\S 

\s< 

V^- 

7.0 

Thorium  230** 

Uranium** 

1»7-        Total  Organic   Carbon    (TOC) 

If  TOC  >  10  rng/l  then  measure 
Dissolved  Organic   Carbon 

8 

Suspended  Organic   Carbon 

Phenols 

6  003 

(.  001 

(.001 

6  001 

Sulfate,    Acid  Extraction 

Nitrogen,    Base   Extraction 

(*)   Not  required 

Required  if  gross  alpha  is  greater  than  h   picocuries  per  liter  (pel). 
**   Required  if  gross  beta  is  greater  than  100  picocuries  per  liter  (pel). 


\s      insufficient  sample  to  determine 
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TABLE   TT  B-8 

WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


I 


I 


> 


Well  Number:    AT-1C             (Unless    otherwise    stated,    all    units   *yP  mp/-\) 
Location:  1 1+7  7- l'FSL&l  66  0.1  FWL    Sec.     7T3SR96W           Elevation:    6905    Grd. 

Depth  at  Which  Sample   Taken (ft.) 

Element   Measured 

I 

2 

3 

•    U 

1.        Aluminum 

0.1* 

10 

2 

0.  3 

- 

2.        Ammonia 

1.1+ 

3-        Arsenic 

<.0OQ 

.  02 

<.ooi+ 

0.  006 

1*.        Barium 

0.  01 

0.  09 

0.  06 

0.  oH 

5.        Beryllium 

0.001 

C.009 

C.  001+ 

<.  002 

6.        Bicarbonate 

520 

705 

729 

71+1. 

7.        Bismuth 

< .  009 

C.009 

C.  ooi* 

( .  002 

8.         Boron 

1.  3 

0.  35 

0.  25 

0.  008 

9.        Cadmium 

C.009 

r.01 

r.01 

r.  002 

10.        Calcium 

67 

k.o 

3.6 

2.1+ 

11.        Carbonate 

<0.1 

21+ 

3  6 

27 

12.        Cerium 

C   .009 

0.005 

0.  00^! 

0.  002 

13.        Chloride 

8 

I* 

1 

2 

lit .        Chrome,    Hexa.valent 

r.01 

C.oi 

r.01 

15.         Cobalt 

0.  00l+ 

0.  00h 

0. 01 

C.  002 

lo.        Conductivity,   Specific 

17.        Copper 

0.05 

0.  OU 

r.i 

0.03 

18.        Fluoride 

1.9 

20 

21 

22 

19.        Gallium 

<r.oo9 

0.006 

c.  001+ 

C.002 

20.        Hardness,   Total 

350 

60 

1+0 

21.        Hydroxide 

C.i 

C.i 

r.i 

22.        Iron 

c.05 

C.05 

r.05 

0.5 

23.    "     Lead 

0..5 

0.8 

c.05 

0.  1 

2l*.        Lithium 

.2 

.  .1* 

.07 

0. 01+ 

25-        Magnesium 

ki 

2.1* 

2.2 

2.  0 

2b.        M  anganes  e 

0.26 

0.07 

r.c5 

0.  01 

27.        Mercury 

<\01 

C.oi 

r.01 

<.01 

28.        Molybdenum 

0.02 

0.03 

0. 01 

0. 009 

29.        Nickel 

0.01 

0.008 

0.001+ 

0.  002 

30.        Nitrate 

<-l 

<i 

0.2 

31.        pH 

8.2 

8.7 

8.8 

8.6 

32.        Phosphate,    Total 

<-l 

c.i 

c.i 

33.        Potassium 

2 

1.  3 

0.6 

0.7 

3l+.        Selenium 

C.01 

r.01 

C.01 

<.  002 

35-        Silica 

16 

15 

13 

11+ 

(*)36.        Silver 

.009 

O.OlU 

.  001+ 

.  002 

37.        Sodium 

2U0 

321+ 

330 

318 

38.        Solids,    Dissolved 

1020 

71*3 

765 

755 

39-        Strontium 

1* 

0.  3 

o.h 

0.1 

1*0.         Sulfate 

389 

2.5 

<2 

2.5 

1*1.        Titanium 

0. 3 

0.06 

0.  05 

0.  01 

1*2.        Vanadium 

(.009 

0  .  003 

C.  001 

<•  001 

1*3.       Yttrium 

C-009 

C-009 

(.  001+ 

<.  002 

l*'i.        Zinc 

0.8 

0.  2 

3.0 

0.6 

1*5-        Zirconium 

<.009 

<.009 

C.  001+ 

C.002 

1*6.        Radioactivity 

Gross   Alpha   (pel) 

2  It 

8.6 

k.l 

3.6 

Radi  urn  226* 

0 

0.7 

0.2 

0.1 

Gross   Beta      (pel) 

1+ 

0 

9 

11+ 

Thorium  230** 

Uranium** 

'17.        Total  Organic   Carbon    (TOC) 

If  TOC  >  10  mg/l  then  measure 
Dissolved  Organic   Carbon 

<.l 

C.I 

Ci 

C.i 

Suspended  Organic   Carbon 

Phenol s 

<.  001 

C.001 

C.001 

Sulfate,   Acid  Extraction 

Nitrogen,    Base  Extraction 

(*) 


(1) 
(?) 


Not  required 

Required  if  gross  alpha  is  greater  than  1+  picocuries  per  liter  (pel). 

Required  if  gross  beta  is  greater  than  100  picocuries  per  liter  (pel) 


1362'-1512' 
1515-161+0' 


(3)        1566^161+0'  (Jetting    Test  'sample) 
(1+)        1566^-161*0'  (Drilling    sample) 
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TABLE     II   B- 9 


WATER  QUALITY  ANALYSIS 
DRILLING  WATER 

Well  Number:    SG-6 (Unless   otherwise   stated,   all  units   are  mg/l) 

Location:  2523  .  0  '  FSL&2251 .  3*FWL,  Sec.7T3SRQ6w Elevation:    6888 


Depth  at  Which   Samp 

le   Taken     ( f t . ) 

Element   Measured 

910 

1350 

11.25 

1SU7 

2220 

1. 

Aluminum 

0.3 

0.3 

0.2 

2. 

Ammonia 

•  3 

(.1 

0.  3 

0.8 

3. 

Arsenic 

C.oi 

.01 

.  01 

•  03 

C.01 

k. 

Barium 

<1.0 

.03 

.03 

.08 

<i 

5- 

Beryllium 

<.  002 

f.002 

<.  oou 

6. 

Bicarbonate 

360 

739 

751 

769 

760 

7. 

Bismuth 

(.002 

(.  002 

C.ooi. 

8. 

Boron 

2.5 

1  .2 

1.  2 

<-5 

Ci 

9- 

Cadmium 

C.oi 

<  .  002 

<  .  002 

(  .  0  0  k 

C01 

10. 

Calcium 

25 

8 

5-1 

U.3 

l.k 

11. 

Carbona.te 

30 

2U 

25 

23 

kd 

12. 

Cerium 

C  .  002 

(.0  0  2- 

.003 

13. 

Chloride 

19 

5 

2 

3 

13 

lit. 

Chrome,    Hexavalent 

(.01 

C.01 

(.01 

<r.oi 

C01 

15- 

Cobalt 

<  .1 

'  .003 

.  003 

.  003 

16. 

Conductivity,    Specific 

17. 

Copper 

<.l 

.  01 

.  02 

.03 

Ci 

18. 

Fluoride 

k.2 

13 

19 

19 

u.s 

19- 

Gallium 

C  002 

(.  002 

(.001. 

20. 

Hardness,    Total 

1U0 

60 

36 

30 

kh 

21. 

Hydroxide 

(.1 

C  1 

Ci 

<.l 

22. 

Iron 

<.05 

Cos 

Cos 

Cos 

Cns 

23. 

Lead 

(.OS 

(.009 

.01 

<.  001+ 

COS 

2*4. 

Lithium 

<-i.o 

-Oil 

.3 

2 

Cs 

25- 

Magnesium 

19 

7.  3 

4.5 

3.8 

6.? 

26. 

Manganes  e 

(.05 

Cos 

Cos 

Cos 

27. 

Me  r  cury 

<\oi 

(.01 

C01 

C.01 

<.01 

28. 

Molybdenum 

(.05 

0.  05 

0.  02 

0  .03 

29- 

Hickel 

.008 

0.  01 

.  02 

30. 

Nitrate 

k.6 

<■! 

Ci 

Cl 

0.2 

31. 

PH 

8.8 

8.5 

8.5 

8.6 

8.3 

32. 

Phosphate,    Total 

<  .1 

(.1 

Ci 

Cl 

(.1 

33. 

Potassium 

1.  3 

1.3 

1.7 

3U. 

Selenium 

<.01 

C.  002 

<\  002 

<  .001+ 

<.01 

35. 

Silica 

21 

13 

13 

13 

11 

(*)36. 

Silver 

.01 

•     .  002 

.002 

.004 

0.  012 

37. 

Sodium 

195 

298 

308 

302 

330 

38. 

Solids,    Dissolved 

650 

76U 

750 

728 

806 

39. 

Strontium 

0 

( .  002 

0.3 

0.  3 

1*0. 

Sulfate 

160 

32 

It 

k 

13 

1.1. 

Titanium 

0.  01 

0.  01 

.01 

1.2. 

Vanadium 

f.001 

C001 

C.  00U 

1.3. 

Yttrium 

r.002 

C001 

<.004 

1»1j. 

Zinc 

<\05 

0.  06 

0.  06 

0  .1 

Cs 

1.5. 

Zirconium 

(.  002 

C  002 

C  00U 

1.6. 

Radioactivity 

Gross  Alpha   (pel) 

5.3 

U.5 

5. It 

Radium  226- 

0 

0.1 

0.2 

Gross   Beta      (pel) 

12 

6 

12 

Thorium  230** 

Uranium** 

1.7. 

Total  Organic   Carbon   (TOO) 

If  TOC  >  10  mg/l  then  measure 
Dissolved  Organic   Carbon 

<.l 

(.1 

Ci 

Suspended  Organic   Carbon 

Phenols 

.001 

.  001 

.001 

.  01 

.001 

Sulfate,   Acid   Fxtraction 

Nitrogen,    Base  Extraction 

(*)   Not  required 

*   Required  if  gross  alpha  is  greater  than  U   picocuries  per  liter  (pel). 
**'   Required  if  gross  betu  is  greater  than  100  picocuries  per  liter  (pel) 
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TABLE  TT  Twin 


WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


Well   Number:     SG-9             (Unless    otherwise    stated,    all 
Location:  222.2' FSL   &   Uol'FEL,   Sec.    11  T3S   R97W 

units   are  mg/l) 
Elevation:   687c 

Grd. 

Depth  at  Which   Sample   Taken  (-t  .1 

Element   Measured 

993 

1200 

1285 

1360 

2750 

1. 

Aluminum 

5-)* 

7.V 

0.8 

0.08 

0.2 

2. 

Ammonia 

0.013 

0.022 

0.025 

0.0<t2 

3. 

Arsenic 

C  .003 

0.02 

0.12 

0.007 

0.009 

1*. 

Barium 

0.02 

0.05 

0.7 

0.5 

0.0U 

5. 

Beryllium 

<  .003 

0.001 

0.001 

.006 

< 0.001 

6. 

Bicarbonate 

kn 

U6l 

515 

586 

650 

7. 

Bismuth 

C.003 

<.003 

<-009 

<.oo6 

<\002 

8. 

Boron 

0.7 

0.6 

0.6 

0.5 

0.08 

9- 

Cadmium 

f.003 

<.003 

f.009 

<\006 

<".002 

10. 

Calcium 

6.3 

It 

5 

5.2 

7 

11. 

Carbonate 

5 

0 

0 

0 

0 

12. 

Cerium 

0.002 

0.003 

<.009 

0.001+ 

0.002 

13. 

Chloride 

2 

2 

1.1+ 

2.3 

3.2 

lit. 

Chrome ,    Kexavalent 

r.oi 

f.01 

<.01 

C.01 

<.01 

15- 

Cobalt 

0.002 

0.01 

0.03 

0.02 

0.008 

16. 

Conductivity,    Specific 

620 

690 

820 

930 

IT- 

Copper 

0.00T 

0.1 

0.05 

0.01 

0.02 

18. 

Fluoride 

9 

13 

lit 

lit 

lit 

19. 

Gallium 

0.003 

<f.003 

< .  009 

<\006 

<  .002 

20. 

Hardness,   Total 

52 

30 

3k 

38 

21. 

Hydroxide 

<0.1 

<0.1 

<ro.i 

fo.i 

22. 

Iron 

0.96 

0.95 

0.08 

0.05 

0.2 

23.  ' 

Lead 

<-05 

<-05 

^.05 

C-05 

0.02 

2*. 

Lithium 

.2 

.5 

.k 

•  1 

0.8 

25- 

Magnesium 

k.9 

k.-o 

3.3 

lt.lt 

H. 9 

26. 

Manganese 

C05 

C.05 

<r.05 

<.05 

0.01 

27. 

Mercury 

.0001 

.0001 

.  0001 

.0001 

.0028 

28. 

Molybdenum 

^.003 

0.006 

0.02 

0.003 

0.02 

29. 

Nickel 

.005 

0.05 

0.1 

0.02 

0.02 

30. 

Nitrate 

0.32 

0.76 

3.35 

0.27 

0.056 

31. 

PH 

8.5 

8.2 

8.2 

8.0 

8.2 

32. 

Phosphate,   Total 

<0.1 

eo.i 

<0.1 

C0.1 

33. 

Potassium 

0.3 

o.k 

0.7 

0.6 

1 

3*4. 

Selenium 

<  .003 

(^.003 

0.05 

<.006 

C.002 

35. 

Silica 

16 

13 

11+ 

11 

11 

(*)36. 

Silver 

<^.003 

<".003 

<.009 

f.OoS 

f  .002 

37. 

Sodium 

16U 

182 

191 

221 

232 

38. 

Solids,    Dissolved 

l+2l) 

kkl 

1+88 

555 

607 

39- 

Strontium 

5-0 

0.3 

0.1+ 

0.6 

0.1+ 

do. 

Sulfate 

12 

3 

6 

8.9 

15.1+ 

ki. 

Titanium 

0.01+ 

0.03 

f.009 

0.2 

0.05 

k2. 

Vanadium 

f  .001 

o.ooU 

0.008 

0.002 

0.001 

1*3. 

Yttrium 

0.001 

^.003 

<^.009 

C.006 

<  .002 

It  It. 

Zinc 

0.02 

0.3 

0.14 

0.03 

0.02 

h5. 

Zi  rconium 

<.003 

0.003 

0.01 

<\006 

<.00? 

T76T 

Radioactivity 

Gross   Alpha   (pel) 

3-U 

1.7 

5.7 

1.5 

5-5 

Radi  um  226* 

0.9 

0 

Gross  Beta      (pel) 

0 

0 

0 

0 

0 

Thorium  230** 

Uranium** 

1*7. 

Total  Organic   Carbon    (TOC) 

If  TOO  10  mg/1  then  measure 
Dissolved  Organic   Carbon 

H 

1+ 

3 

It 

1 

Suspended  Organic  Carbon 

Phenols 

Sulfate,   Acid  Extraction 

Nitrogen,   Base   Extraction 

(*)   Not  required 

*   Required  if  gross  alpha  is  greater  than  It  picocuries  per  liter  (pel). 
*•   Required  if  gross  beta  is  greater  than  100  picocuries  per  liter  (pel) 
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TABLE      II   B-ll 


ft 


ft 


ft 


11. 


13- 


18. 


19. 


20. 


22. 


2>t 


25. 


27. 


28. 


29- 


30, 


31. 


33. 


3>. 


35. 


39. 


IjO. 


1(1. 


1*2. 


1.3. 


It  it, 


1*5. 


WATER  QUALITY  ANALYSIS 
DRILLING  WATER 

Well  Number:    SG-10              (Unless   otherwise   stated,   all   units   are  mg/l) 
Location:   97.0' FNL&18U 'FEL    Sec.     13T3SR97W Elevation:     6950    Grd. 


Element  Measured 


1.   Aluminum 


Ammonia 


3.   Arsenic 
T. Bariujn 


5.   Beryllium 


Bicarbonate 


Bismuth 


Boron 


Cadmium 


10.    Calcium 


Carbonate 


12.    Cerium 


Chloride 


lk.        Chrome,  Hexavalent 
15.    Cobalt 


16.  Conductivity,  Specific 

17.  Copper 


Fluoride 


Gallium 


Hardness,  Total 


21.    Hydroxide 


Iron 


23-  •  Lead 


Lithium 


Magnesium 


26.    Manganese 


Mercury 


Molybdenum 


Nickc 


Nitrate 


J*L 


32.   Phosphate,  Total 


Potassium 


Selenium 


Silica 


(*)36.    Silver 


37-    Sodium 


38.    Solids,  Dissolved 


Stronti'.im 


Sulfate 


Titanium 


Vanadium 


Yttrium 


Zinc 


Zirconium 


I46.    Radioactivity 
Gross  Alpha  (pel 


>6* 


Gross  Beta   (pel 


Thorium  230** 


Uranium** 


Depth  at  Which  Sample  Taken  (ft.) 


960 


0.9 


2.  1 


.01 


.  01 
< .  001 


330 


C.001 


U.3 


<.01 


27 


(.  001 


,3.1 


r.oi 


.  002 


0 .  ou 


0 


001 


180 


<.l 


<-Q5 


<-ooi 


A^L 


19 


0.05 


1336 


1 . 


.  005 


02 


< .  001 


523. 


<■  00] 


1.5 


003 


(.  001 


0.1 


<-01 


^Jl 


.  006 


JL5. 


002 


6h 


<.l 


JL05. 


AQ3 


<.5 


3. 


0.05 


1U16 


2.0 


1-9 


<-Q06 


o.ou 


C.ooi 


535 


<.001 


(.001 


f.OOl 


7.6     lit. 8 


23 


23 


<.0Q1 


l.lt 


<.Q1 


O.OU 


0.006 


15 


001 


68 


jCJL 


0.6 


<.oo: 


0.6 


3. 


<-oi 


0.02 


.0: 


0-32 


zr 


o.i* 


001 


21 


<-0l 


l¥6 


536 


lit  9 


0.3 


.003 


<  .001 


1+7 .    Total  Organic  Carbon  (T0C) 

If  TOC  >  10  mg/l  then  measure 
Dissolved  Organic  Carbon 


Suspended  Organic  Carbon 
Phenol s 


Sulfate,  Acid  Extraction 
Nitrogen,  Base  Extraction 


.0k 


<.0Q1 


_£^oi_ 


009 


01 


0.01 


2211 


19 


7-Q 


02 


0.  2 
g  001 


121 


(.  001 


<\  001 


<.  001 


(.001 


103 


<.Q1 


OQlt 


0.  1 


17 


002 


sk 


<.T^ 


h. 


<.  001 


jL± 


7.0 


0.2 


<\oi     <.  01 


0 .03 


0 .  56 


..it 


IT 


Q-5 


02 


13 


005 


218 


531 


0.1 


13 


0.1 


002 


<.  001 


009 


.  001 


2.9 


0.7 


<-05 


9.2 


0.05 


0.7^ 


7T 


0-5 


<  .OQit 


11 


M 


'36 


569 


0.  6 


o.ou 


003 


<\001 


0.09 


<\oo: 


l.it 


0.03 


0.03 


8.5 


(.1 


3.2 


<.  OQlt 


15 


<■  0  0 


QJl 


570 


Ul5 


63 


0.5. 


0.  01 


<.001 


.09 


0.0: 


5.1 


0.7 


31 


< .  003   """7.003 


z 


001 


{*')      Not   required 

*        Required   if  gross   alpha   is   greater  than  h  pjcoouries   per  liter   (pel). 
**       Required    if  gross  beta  is   greater   than   100   picocuries   per  liter    (pel). 

+         Sample    checked    for    benzo ( a ) pyr ene ;    none    found.       A    check    of    fecal 

coliform    showed    10,000    colonies/100    ml.       Sample    obviously    contaminated 
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* 
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TABLE  II  B-12 


WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


Well  Number:      SG-11            (Unless   o 
Location:  12*  FSL&160  *FEL    Sec.     ' 

therwise   stated,   all  units   are  mg/l) 

J    T3SR96W                      Elevation:    69 0  0    Grd. 

Depth   at  Which  Sample   Taken    (ft.) 

Element   Measured 

808 

868 

1330 

1385 

2465 

?82S 

1.        Aluminum 

0.6 

?  . 

?  . 

.  6 

"  .  03 

n? 

2.        Ammonia 

0r  Q 

<   1 

0.  3 

.  2 

3.        Arsenic 

.03 

.  02 

.  0^i 

.  0? 

.  01 

.  -  n? 

4.        Barium 

.  nU 

.01* 

.  01 

-  02 

.  2 

p    n6 

5.        Beryllium 

<.001 

<0.  1 

f.  00Q 

<.  001 

C.  002 

nm 

6.        Bicarbonate 

4  41 

-^8? 

6?0 

S64 

i  0^6 

97^ 

7.        Bismuth 

<.  001 

(.  001 

<.  000 

C.  00Q 

<.  002 

K.  on  ■ 

8.        Boron 

<.l 

<.l 

1  .0 

1  .6 

0.4 

<r.i 

9.        Cadmium 

£.001 

<.oi 

<.009 

<.  009 

<.002 

<T.  nm 

10.        Calcium 

59 

^3 

89 

26 

18 

?6 

11.        Carbonate 

9 

8 

2 

14 

26 

4? 

12.        Cerium 

C.  001 

C  001 

<.  009 

<.  009 

.001 

Com 

13-        Chloride 

8 

6 

5 

3 

101 

68 

14.        Chrome,    Hexavalent 

<r.oi 

C01 

<r.oi 

<.01 

<.01 

Cm 

15.        Cobalt 

.  02 

'.  02 

.  006 

.008 

.06 

.03 

16.       Conductivity,   Specific 

17-        Copper 

.  3 

.06 

.  01 

.  009 

.04 

.  007 

18.        Fluoride 

0. 1* 

1 .  6 

4.4 

12 

14 

10 

19.        Galljum 

.  01 

< .  001 

c  009 

.008 

<.  001 

<.  CGI 

20.        Hardness,   Total 

350 

250 

580 

140 

67 

115 

21.        Hydroxide 

<.i 

<.l 

<M 

<.l 

<.l 

<.l 

22.        Iron 

C.05 

O05 

<.05 

<.05 

c.05 

<.  0  5 

23.    -     Lead 

(.05 

C.05 

.04 

<.009 

0.  05 

•  09 

24.        Lithium 

.1+ 

.06 

.03 

.  1 

<,5 

<.  001 

25-       Magnesium 

43 

33 

78 

18 

15 

28 

26.        Manganpsp 

<.05 

<-05 

•  05 

<.05 

<-05 

■     O05 

27.       Mercury 

C.oi 

C.01 

C.01 

<.01 

<\oi 

<.  01 

28.       Molybdenum 

0.2 

<.  001 

.  2 

<.009 

<-05 

.01 

29.        Nickel 

•  07 

.01 

.01 

.  01 

0.1 

.06 

30.        Nitrate 

1.7 

3.  5 

<-i 

<1 

<-l 

61 

31.        pE 

8.1+ 

8.4 

8.2 

8.5 

8.6 

8.6 

32.        Phosphate,   Total 

<.i 

<.l 

<.i 

<.l 

<  .1 

<\1 

33.        Potassium 

0.6 

0.8 

1.3 

1.  2 

1.  5 

1.8 

34.        Selenium 

<.  001 

<.  001 

C.009 

<.009 

£.002 

£.001 

35-        Silica 

24 

21 

19 

11 

17 

19 

(*)36.       Silver 

<.001 

<.  001 

<.  009 

<\009 

<.  002 

37-        Sodium 

165 

141 

215 

211 

488 

500 

36.        Solids,    Dissolved 

8U1 

634 

1150 

659 

1244 

1382 

39.       Strontium 

7 

3 

1 

0.  5 

1 

1 

40.        Sulfate 

316 

202 

433 

86 

56 

199 

111.        Titanium 

.  2 

.  1 

0.  1 

.04 

.2 

.07 

U2.       Vanadium 

.01 

.003 

.  007 

.003 

<.  001 

£.001 

1+3.        Yttrium 

<.001 

<.  001 

.005 

<.009 

<".  001 

<.  0CI 

kk.        Zinc 

.06 

0  .  1 

.  2 

-03 

.08 

£.3 

i*5.        Zirconium 

<.  001 

<.  001 

<-009 

<-009 

<.003 

.  003 

ij  6 .        Radioactivity 

Gross   Aloha   (pel) 

" 

Radium  226* 

Gross   Beta      (dcI) 

Thorium   230** 

Uranium** 

47.        Total  Organic   Carbon    (TOC) 

If  TOC  >  10  mg/1  then  measure 
Dissolved  Organic   Carbon 

Suspended  Organic   Carbon 

Phenol  s 

C.005 

<.  001 

<.  001 

<.001 

<.  001 

C.01 

Sulfate.    Acid  Extraction 

Nitrogen,    Ba.se   Extraction    ■ 

(*)  Not  required 

*   Required  if  cross  alpha  is  greater  than  4  picocuries  per  liter  (pel). 
**   Required  if  gross  beta  is  greater  than  100  picocuries  per  liter  (pel) 
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TABLE  II  B-13 


WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


► 


> 


> 


Well  Number:    SG-18   ^a'        (Unless 
Location:  121+0.  U*FSL    365.7FEL    S 

otherwise   stated, 

°c.     25T3SRQ7W 

all   unit: 
Elevati 

3   are  mg 
on:    738 
le  Taker 

A) 
3    Grd. 

Depth   at  Which  Samp 

1       ( 1 1 .  ) 

Element   Measured 

960 

1380 

1  1+2S.6 

1. 

Aluminum 

3.2 

< .  ns 

.ft 

2. 

Amnion  i  a 

? 

.  3 

.  3 

3. 

Arsenic 

(.01 

<.01 

C.01 

1(. 

Barium 

0.01 

0.  05 

0.03 

5- 

Beryllium 

(  .  02 

( .  001 

(.008 

6. 

Bicarbonate 

U60 

1*96 

U60 

7. 

Bismuth 

(.  02 

<.007 

r.008 

8. 

Boron 

O.lj 

0.6 

O.li 

9- 

Cadmium 

C.oi 

(.02 

(.01 

10. 

Calcium 

51 

1| 

18 

•   11. 

Carbonate 

17 

<-l 

(-1 

12. 

Cerium 

(  .  02 

0.005 

<.008 

13. 

Chloride 

6.8 

.7 

1.1+ 

111. 

Chrome ,    Hexavalent 

(.01 

(.01 

(.01 

15- 

Cobalt 

(.02 

(.007 

0.  001+ 

16. 

Conductivity,    Specific 

710 

670 

750 

IT- 

Copper 

<.l 

(-1 

(.1 

18. 

Fluoride 

9-1 

10.  1 

9.9 

19- 

Gallium 

(  .  02 

<-007 

<.008 

20. 

Hardness,   Total 

152 

1+2 

90 

21. 

Hydroxide 

(.1 

(.1 

(.1 

22. 

Iron 

.32 

.06 

.08 

23-    • 

Lead 

<.05 

(.05 

(.05 

2k. 

Lithium 

C5 

.5 

*    • 

25- 

Magnesium 

6.1 

k.o 

11 

26. 

Manganese 

<.05 

(.05 

(.05 

27. 

Mercury 

(.01 

C.01 

C.01 

28. 

Molybdenum 

0.  Ok 

0 .  02 

0  .02 

29- 

Nicke! 

0  .01 

0.  006 

0.  008 

30. 

Nitrate 

1.1 

(.1 

.  1 

31. 

pH 

8.3 

8.0 

8.0 

32. 

Phosphate,    Total 

Ci 

(.1 

Ci 

33. 

Potass j  urn 

O.H 

31*. 

Selenium 

C.oi 

(.01 

<.01 

35. 

Silica 

21 

13 

17 

(*)36. 

Silver 

.  01 

•  5 

.  01 

37. 

Sodium 

169 

167 

176 

36. 

Solids,    Dissolved 

557 

I173 

501 

39. 

Strontium 

2 

0.  3 

0.8 

1.0. 

Sulfate 

lh 

1.  0 

1+2 

111. 

Titanium 

0.  2 

0.1 

0.1 

Il2. 

Vanadium 

0.  00*4 

0.  001+ 

0.  003 

1»3. 

Yttrium 

(.  02 

0.  003 

0.  003 

kk. 

Zinc 

0.  2 

0.  009 

0.  03 

h5. 

Zirconium 

0  .  01 

(.  007 

0.006 

k6. 

Radioactivity 

Gross  Alpha  (pel) 

0.6 

1.8 

lt.0 

Radium  226* 

Gross   Beta      (pel) 

0 

0 

0 

Thorium  230** 

Uranium** 

;.?. 

Total  Organic    Carbon    (TOC) 

If  TOC  >  10  mg/1   then  measure 
Dissolved  Organic  Carbon 

3 

3 

3 

Suspended  Organic   Carbon 

Phenols 

Sulfate,   Acid  Extraction 

Nitror.cn ,   Base  Extraction 

(*)  Not  required 

*   Required  if  gross  alpha  is  greater  than  U   picocuries  per  liter  (pel). 
**   Required  if  gross  beta  is  greater  than  100  picocuries  per  liter  (pc3) 


!a)   SG-18  abandoned  with  fish  in  the  hole  • 

II  B-200 


# 


TABLE 


II   B-lU 


WATER  QUALITY  ANALYSIS 
DRILLING  WATER 


(*) 


Well  Number:   SG-19 (Unless   otherwise   stated,    all   units   are  mg/l) 


Location:  139- 8*FtjL&1+ 5  6.  8FWL    Sec.     5    T3SR96W 

Elevation:    637 

0    Grd 

Depth   at  W 

lieh   Sample   Taken    (ft.) 

Element   Measured 

1+66 

860 

98lU5 

1. 

Aluminum 

5.1» 

3.2 

<.05 

2. 

Ammon  i  a 

.  3 

.1+ 

.7 

3. 

Arsenic 

<.01 

^.01 

.01 

'    k. 

Barium 

0.  2 

0.2 

0.  2 

5. 

Bervllium 

<  .  006 

<.008 

<.  002 

0. 

Bicarbonate 

1*80 

Il60 

1760 

7. 

Bismuth 

<\006 

<.oo8 

<.  00  2 

8. 

Boron 

.It 

.It 

.1+ 

9- 

Cadmium 

<.01 

C.01 

<.  01 

10. 

Calcium 

8.6 

7.8 

11 

11. 

Carbonate 

17 

81 

70 

12. 

Cerium 

.  006 

< .  008 

.001 

13. 

Chloride 

9-5 

6.8 

<-l 

lit. 

Chrome ,    Hexavalent 

<.01 

Coi 

<.01 

15- 

Cobalt 

.  002 

.003 

.005 

16. 

Conductivity,    Specific 

720 

161+0 

2350 

17. 

Copper 

^.1 

<.l 

<.l 

18. 

Fluoride 

9.3 

10 

10 

19- 

Gallium 

<  .  006 

f.  008 

<.  002 

20. 

Hardness,    Total 

27 

23 

28 

21. 

Hydroxide 

<.l 

C.i 

C.l 

22. 

Iron 

1  .  06 

1.  0 

<.5 

23. 

Lead 

C.05 

<-05 

<.0  5 

2l4. 

Lithium 

C5 

<■  5 

<.5 

25. 

Magnesium 

1.3 

.9 

<r.i 

26. 

Manganes  e 

<-05 

<-05 

<r.o5 

27. 

Mercury 

C.01 

<.  01 

^.01 

28. 

Molybdenum 

.  01 

.07 

.009 

29. 

Nickel 

.  007 

.  02 

.01 

30. 

Nitrate 

2.3 

<•! 

<.l 

31. 

PH 

8.3 

8.7 

8.6 

32. 

Phosphate,    Total 

<.l 

<.l 

<.l 

33. 

Potassium. 

.1+ 

.6 

•  9 

3l». 

Selenium 

<  .  006 

C.008 

<.  002 

35. 

Silica 

10 

11 

8.1+ 

(*)36. 

Silver 

e.oi 

<.01 

<\  01 

37. 

Sodium 

220 

527 

762 

38. 

Solids,    Dissolved 

523 

1210 

1720 

39- 

Strontium 

0.2 

0.1+ 

0.  3 

ho. 

Sulfate 

9.  h 

(k.O 

P4 

kl. 

Titanium 

.07 

0.2 

.05 

1+2. 

Vanadium 

.  002 

.003 

<.  001 

i.  3. 

Yttrium 

<  .  006 

<.008 

<.  002 

Mi. 

Zinc 

.  02 

f.5 

.006 

h5. 

Zirconium 

<.006 

<.008 

.  003 

1+6. 

Radioactivity 

Gross   Alpha   (pel) 

2.8 

0.7 

0 

Radium  226* 

Gross   Beta      (pel) 

0 

0 

0 

Thorium  230** 

Uranium** 

H7. 

Total  Organic    Carbon   (TOC) 

If  TOC  >  10  mg/l   then  measure 
Dissolved  Organic   Carbon 

It 

ll 

3 

Suspended  Organic   Carbon 

Phenols 

Sul fate,    Acid  Extraction 

Nitrogen,   Base  Extraction  . 

— .— ■-  -  ■■ 

Not   required 

Required    if  gross   alpha   is   greater  than   U   picocuries   per  liter   (pel). 

Required   if  gross  beta   is   greater  than  3  00   picocuries   per  liter    (pel) 

Sample    taken    upon    reaching    total    depth    98.L. 

.11   B-201 
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» 


> 
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WATER  QUALITY  ANALYSES 

ALLUVIAL  WELLS 

TRACT   C-b 


► 


II  B-202 


• 


TEE  IMSTBIAL  LflB0BAT®BI 


.AspSBBi 


Analitu.il  jnd  Consulting   Chemists 

2600   WEST   29TH   AVENUE 

DENVER,    COLORADO      &02 11 

ANALYSIS   REPORT 


v.  l.  i/L'Li    iAill 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.   NUMBER: 


10/17/74 
10/23/74 

37G5 


MPLE  MARKED:       A-l 
ANALYSIS: 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Pbloride 
Hfate 
titrate 

Phosphate 
Silicon  dioxide 

Iron 
Fluoride 

Hardness,  in  terra  of 
calcium  carbonate 
Amnxml  a 
Li  thi  urn 

Barium 

llexavalent  chromium 
Arseni c 
Selenium 

Boron 

Hydroxi  da 
Aluminum 

Copper 
Cadm1  urn 


Lead 


■  -^^^^^ 


C?: 


AMFRICAH    ASS'N    OF    CEREAL    CHEMISTS 
AMERICAN    CHEMICAL    SOCIETY 
A/AL»:ICAN    Oil     CHLMtSTS'   JOCIP.TY 
A^VM    OF    OFFICIAL    KACINO    CHEMISTS 

Bakcry   tt;om  vni  of   AMERICA 

INSTITUTE    O*     FOOO    TECHNOLOGY 
SIOMA   XI 


MILLIGRAMS 

PER  LITER 

80 

80 
270 
Less  than  0.1 
6C3 

15 

530 
0.3 
Less  than  0.1 
17 

9.4 
3.4 

530 
Less  than  0.1 
Less  than  0.5 

Less  than  1.0 
Less  than  0.01 
Less  than  0.01 
Less  than  0.01 
0.6 

Less  than  0.1 
0.32 

Less  than  0.1 
0.01 

Less  than  0.05 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARK  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  l.'.'.'AfcD- 
IATELY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


HILLl-EQUIVALEKTS 


£   Cations  =  22.33 
E   Anions  =  22.52 
%  Difference  =0.4 


Manganese 

Z1nc 

Silver 

Mercury 

Total  dissolved  solids 
(calculated) 


pH  7.0 

Specific  conductance 


3.952 

6.5G4 

11,745 

10.873 

0.423 

11.024 


0.56G 
0.508 

MILLIGRAMS  PER  LITER 

0.96 
Less  than  0.5 
Less  than  0.01 
Less  than  0.01 
1,330 


1,790  micromhos  per  cc 


THE  INDUSTRIAL  LABOPJ^TORIES  COMPANY 


II  B-203 


CHftAfSY 


yfk=>~-~~^-—- 


THIS    RBfORT    IS   MOT    TO   BE    RBFRDDUCED.    IN    WHOLB    OR    <l!    PART,    FOR    AnVEP.T.SINO      PURrOSPJ     WITHOUT      OBTA.NINO      PRIOR      WMTtCM      AUTHORUATIO" 


• 


im  mmmmi  laboratgqo  mmm 


Analfihjl  jrij   Consulting   Chtmiils 

2600   WTST    29TM  AVENt.lt 

DENVCR,    COLORADO      R0211 

ANALYSIS   REfORT 


TELEPHONE   <55-364t 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:       lO/ll/V, 
DATE  REPORTED:      10/29/74 


LAB.  NUMBER: 


3765 


AMPLE  MARKED:      A-2 
ANALYSIS: 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED.  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCAkD!£D  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


* 


I 

MILLIGRAMS 

k 

1 

JER  LITER 

HILLI- 

EQUIVALENTS 

Cal ci im 

52 

2.595 

Magnesium 

65 

5,267 

Sodium 

255 

11.093 

Carbonate 

Less 

than  0.1 

L    Cations 

=  18.96 

Bicarbonate 

530 

£   Anions  = 

18.79 

9.610 

%  Difference  =0.5 

Chloride 

10 

0.282 

fcul  fate 

415 

8.632 

Jiitrate 

0.6 

Phosphate 

1.1 

Silicon  dioxide 

22 

0.733 

Iron 

3.5 

o. -_.... 

Fluoride 

5.0 

0.267 

Hardness,  1n  terns  of 

calcium  carbonate 

393 

MILLIGRAMS  PER  LITER 

Ammonia 

0.6 

Lithium 

Less 

than  0.5 

Manganese 
Silver 

1.5 
Less  than  0.01 

Barium 

Less 

than  1.0 

Zinc 

Less  than  0.5 

Hexavalent  chromium 

Less 

than  0.01 

Mercury 

Less  than  0.01 

Arsenic 

Less 

than  0.01 

Total  d1s 

solved  sol Ids        1,110 

Selenium 

Less 

than  0.01 

(calculated) 

Boron 

1.7 

Hydroxide 

Less 

than  0.1 

Aluminum 

0.34 

p!i 

7.4 

Copper 

Less 

than  0.1 

Specific 

conductance     1,240  mlcromhos  pe» 

wmmt 

uun\ 

Cadmium 

0.12 

Lead 

Less 

than  0.05 

AMERICAN    ASS'N    OF    CFRTAL    CHEMISTS 

AMERICAN    CHEMICAL    J-CKIL'TY 

)  I    OIL    OICMISTV   lOCICTY 

ASS'N    01     CM  FICIAL    RACING    CHEMISTS 

BAKERY    ENGINEERS    OF    AMi.RICA 

INSTITUTE    OF     FOOD    TECHNOLOGY 

II OVA    XI 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


S2L 


II  B-2'04 


CHEMIST 


RCFOFiT    IS    HOT    TO    (J    RBrRODUCKD,    IN    WHOL2    OR    IN    PART.    TOR    AOVHRTlSINO      PURfOSCS      WITHOUT      OBTAINING      f-RIOR      WRITTEN      AUTHORIZATION 
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• 


• 


im  mmmmiummmms  csmpahy 


Analytical  jnri   Cotuulting   Cbtmisls 

2600   VVEST   29TH   AVENUE 

DENVER,    COLORADO      P0211 

ANALYSIS   REPORT 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COIIPAilY 


DATE  RECEIVED: 
DATE   REPORTED: 


10/17/74 
10/29/74 


LAB.  NUMBER: 


3757 


XMPIE  MARKED:        A-3  1G7  Feet 
ANALYSIS: 


« 


MEft> 


i 

MILLIGRAMS 

h 

1 

>ER  LITER 

Cal ci  urn 

53 

Magnesium 

45 

Sodium 

250 

Carbonate 

Less 

than  0.1 

Bicarbonate 

562 

Chloride 

7.6 

Sul  fate 

400 

Nitrate 

3.0 

Phosphate 

0.3 

Silicon  dioxide 

18 

Iron 

Less 

than  0.05 

Fluoride 

1.9 

Hardness,  1n  terrns  of 

calcium  carbonate 

330 

Ammonia 

Less 

than  0.1 

Lithium 

Less 

than  0.5 

Barium 

Less 

than  1.0 

Hexavalent  chromium 

Less 

than  0.01 

Arsonl c 

Less 

than  0.01 

Selenium 

Loss 

than  0.01 

Boron 

0.7 

Hydroxide 

Less 

than  0.1 

Aluminum 

0.14 

Copper 

Less 

than  0.1 

Cadml  urn 

0.016 

Manganese 

2.2 

S1 1 ver 

Less 

than  0.01 

cc:     John  Hatls/Frank  Haas 


AMERICAN    ASt'N    OF    CEREAL    CHEMISTS 
AJACKiCAN    CH£MICAL    SOCIiiTY 
AMERICAN    f)!L    CHEMISTS'   iOCIETY 
ASI'H    OF    OFFICIAL    MACINO    CHKMISTS 
r.AKt  MY    ENOINITi   fiS    OF    AMKP.ICA 

i::stitutc:   or   FOOD  technology 

SIOMA   XI 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARR  REQUESTrD,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)     IN     ADVANCE. 


HILLI-EOUITCALENTS 


2.894 
3,703 

E  Cations  =  17.47  10«875 
E    Anions  =17.64 
%  Difference  =0.5 


9.217 


8.320 


0.599 


MILLIGRAMS  PER  LITER 

Z1nc  Less  than  0.5 

Mercury  Less  then  0.01 

Lead  0.05 

Total  dissolved  sol  Ids     lf050 
(calculated) 


pH  7.5 

Specific  conductance 


1,480  mlcromhos  per 
cc 


TttE  INDUSTRIAL  LABORATORIES  COMPANY 


CKE/MST 


II   B-205 


HIS    RRPORT    IS    HOT   TO    SB    RQPRODUCBD,    IH    WHOL*    OH    IN    PART,    FOR    ADVBRTlSlNO      PUKPOSOS     WITHOUT      Ot.TAININO      PRIOR      WRITTIN      AUTHORIZATION 
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» 


o 


m  K300STCSBAL  LAE5QRATOEES  CdPAHY 


Analytical  jnd  ConsnltiKg   Chemnti 

2600   W!ST   29TH   AVENUE 

DENVER,    COLOaADO      R0211 

ANALYSIS   CEPOST 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:     10/17/74 
DATE  REPORTED:     13/29/74 


LAB.   NUMBER: 


3763 


SAMPLE  MARKED:       A-5  8C 
ANALYSIS: 


MILLIGRAMS 
PER  LITER 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


HILLI -EQUIVALENTS 


Col  d  urn 

3d 

1.800 

Magnesium 

64 

5.259 

Sodium 

Carbonate 
Bicarbonate 

Less 
516 

290       £   Cations  =  19.67 
than  0.1  E   Anions  =  19c37 

%  Difference  -  0.8 

12.615 
3.462 

Chloride 

15 

0.423 

Kfata 

500 

10.400 

■trate 

2.2 

Phosphate 

0.2 

Silicon  dioxi 

de 

17 

0.566 

Iron 

Less 

than  0.05 

MILLIGRAMS  PER  LITER 

Fluoride 

1.5 

" 

Hardness ,  in 

terms  of 

iianganes 

Q 

2.3 

calcium  carbonate 

352 

Silver 

0.012 

Arrrnoni  a 

Less 

than  0.1 

Zinc 

Less  than  0.5 

Lithium 

Less 

than  0.5 

Mercury 

Less  than  0.01 

Total  dissolved 

solids     1,215 

Barium 

Less 

than  1.0 

(calcul 

a  tad) 

licxavalent  c!" 

ronl  un 

Less 

than  0.01 

Arsenic 

Less 

than  0.01 

pH 

7.0 

Selenium 

Less 

than  0.01 

Specific 

conduct 

,ance           1,480  mlcromhos 

Boron 

1.2 

per  cc 

Hydroxide 

Less 

than  0.1 

Aluminum 

0.06 

Cooper 

Less 

than  0.1 

Cacini  um 

Less 

than  0.01 

Lead 

0.07 

NU&'JBFoF: 


cc:     Frank  I'aas/John  Matis 


AMERICAN     ASIN    OF     CEREAL    CHEMISTS 
A*'     i-ICAN    CHEMICAL    ITCILTY 
AM:  MCAN    OIL   CHEMISTS'   tOCIETY 
ASl'N    OF    OFFICIAL    (FACING    CH.VMISTS 
t/ITY    ENGINEERS    Of    AMERICA 
INSTITUTE!    OP     POOO    TtCHNOLOGY 

jioma  xi 


II  B-206 


THE  INDUSTPv5AL^LABOr?ATQ,*ilES/vCOMPANY 
ClteJVUST 


THIS    REPORT    IS    NOT    TO    »E    RBPRODUCfD,    IN   WHOLt    ON    IN    PART,    FOR    ADVBRTlSlNO      PURPOSES      WITHOUT      OBTAINING      PRIOR      WRITTEN      AUTHORISATION 


• 


• 


THE  IHDSSTQIAL  LABOBfiTGBIES  C0GMHY 


Analyttc.il  jnd  Consulting  Cktnists 

2600   KEST    ?9TH   AVENUE 

DENVER ,    COLORADO      0O211 

ANALYSIS   RErOftT 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COHPAfiY 


DATE  RECEIVED: 
DATE   REPORTED: 


10/17/74 

10/29/74 


LAB.   NUMBER: 


37G9 


AMPLE  MARKED:      ^   W9/74 
ANALYSIS: 


Cal  dun 

Macnesl un 
Sodi  un 
Carbonate 
Bicarbonate 

Chloride 

pflflphate 
Silicon  dioxide 

Iron 

Fluoride 

Hardness,  in  tens  of 
calcium  carbonate 
Ananonla 
Lithium 

Bari  un 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydro  xi  do 
Aluminum 
Conner 
Cadml  un 
Lead 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE-  REQUESTED,  IN  WRITING, 
TO  RETAIN  THEM  FOR  A  LONGER  Pr.RIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING,     ETC.)     IN     ADVANCE. 


MILLIGRAMS 

PER  LITER 

MILL!- 

■EQUIVALENTS 

30 

1.497 

70 

5.761 

295 

12.333 

Less 

than  0.1 

£   Cations 

=  20 

.09 

670 

E  Anions  = 

=  19. 

99 

10.983 

%  Difference  = 

0.2 

17 

0.479 

405 

3.424 

3.5 

0.3 

—.»..._ 

20 

0.6GG 

Less 

than  0.05 
1.9 

Manganese 

MILLIGRAM  PER  LITER 
0.12 

350 

Silver 

Less  than  0.01 

0.1 

Zinc 

Less  than  0.5 

Less 

than  0.5 

r.ercury 

Less  than  0.01 

Total   dissol 

ved  s 

olic 

IS                     1,170 

Less 

than  1.0 

(calculate 

d) 

Less  than  0.01 
Less  than  0.01 
Less  than  0.0! 
1.4 

Less  than  0.1 
Less  than  0.05 
Less  than  0.1 
Less  than  0.01 
0.065 


pH  7.4 

Specific  conductance 


1,540  i.vfcronihos  per  cc 


MM 


cz:     John  Matls/Frank  Haas 


AMERICAN    ASS'N    OF    CFP.CAL    CHEMISTS 
AMERICAN    CHEMICAL    SOCIETY 
AMERICAN    OIL    Cm  MISTS'   SOCIETY 
ASS'N    OF    OFFICIAL    HACINO    CHEMISTS 
BAKTEY    ENOINbeRS    OF    AMERICA 
INSTITUTE    Of     fOOO    TtCHHOLGGY 
SIGMA   XI 


II  B-207 


THE  INDUSTRIAL  LABORATORIES  COMPANY 

cJ-J  ,  JLJ  aA.-c. 


'IM^L 


CHEMIST 


'MIS    REPORT    IS    HOT   TO   ftt    RPPRODUCfD.    IN    WHOLE    OR    IN    PART,    FOR    ADVURTlSINO      PURPOSES     WITHOUT      OSTAININO      PRIOR      WNITTHN      AUTHORIZATION 


• 


• 


• 


HE  IQSQSTBIAL  LAQORATOQGES  £»OT 


Analflicjl  jnd   ConiultiKg   Chimin 

2600   VitST    29TH   AVFNUE 

DENV11R,    COLOHATX)      60211 

ANAIYSIS   RKPOflT 


TELEPHONE   45D-3641 


ATLANTIC  RICHFian  COI^ANY 


DATE  RECEIVED:       10/17/74 
DATE   REPORTED:        13/29/74 


LAB.   NUMBER: 


3770 


SAMPLE  JVIARKED:     A-7  10/5/74 
ANALYSIS: 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  Pf.RIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


i 

ffLUGRAMS 

h 

1 

>ER  LITER 

MILLI- 

EQUIVALENTS 

Calcium 

1(1 

0.798 

Magnesium 

20 

1.G4G 

Sodium 

375 

E  Cations  =  18.76 

16.313 

Carbon  cite 

18 

Z  Anions  =  17.9  6 

3.599 

Bicarbonate 

405 

%  Difference  =2.2 

5.642 

Chi  oH  da 

11 

0.310 

Sul fate 

475 

9.983 

Nitrate 

4.3 

Phosphate 

0.4 

Silicon  c'ioxi 

de 

41 

1.365 

Iron 

Less 

than  0.05 

HILLIGKAliS  PER  LITER 

Fluoride 

e.o 

Hardness,  in 

terms  of 

Manganese 

0.74 

calcium  carbonate 

122 

Silver 

Less  than  0.01 

Ammonia 

0.1 

Zinc 

Less  than  0.5 

Lithium 

Less 

than  0.5 

riarcury 

Less  than  0.01 

Total  dissolved  solids     1,165 

Barium 

Less 

than  1.0 

(calculated) 

Hexaval  ent  chromi  urn 

Less 

than  0.01 

* 

Arsenic 

Less 

than  0.01 

Selenium 

Less 

than  0.01 

Boron 

1.4 

pH                       8.4 

}iytJrox1  fa 

Less 

than  0,1 

Specific  conductance      1,180  nvicron.hos 

Aluminum 

Less 

than  0.05 

per  cc 

Cadmium 

Less 

than  0.01 

Copper 

Less 

than  0.1 

Lead 

Less 

than  0.05 

AE&t 


or-: 


cc: 


Frank  Haas/ John  Matis 


AMERICAN    ASS'M    OF    CFPfAL    CHEMISTS 
AMERICAN    CHLMICAL    SOCIETY 
AMERICAN    OIL    CHEMIST!'   SO'Jir.TY 
A*VH    Of-    t     FICIAL    I  ACIUS    CH    MISTS 
fi-?t^Y    ENGINEERS    Of    AV.i  »MCA 
U11     OH    FOOD    TCCIIMOLOGY 
A  XI 


II   B-208 


Tt^E  INDUSTRIAL  LACOBATOE1ES  COMPANY 
CHEMIST 


Hl»    RHPOAT    13    NOT   TO    tR    RBPRODUCKD,    IN    WMOL*    0»»    IN    PART,    FOR    ADVBRTlSiNG      PUNPOSCS      WITHOUT      OSTAININO     PRIO*      WRITTEN      AUTHVR17ATION 


% 


» 


• 


iimmimi  ummosm  mmm 


Aralylic.il  jnd  Consulting   Chemists 

2600   WEST   29TH   AVFNUE 

DENVER,    COLORADO      R0211 

ANALYSIS   RtrOCT 


TELETHONS:   455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.   NUMBER: 


10/ 17/74 

17  -774 

3771 


MPLE  MARKED: 


I.  J- 


70  Feet  10/9/74 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARC  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING,     ETC.)     IN     ADVANCE. 


ANALYSIS: 


Calcium 
Magnesium 

Sodiia 
Carbonate 
B1 carbon ate 
Chloride 

1  fate 
i  trace 
hosphate 

Silicon  dioxide 

Iron 

Fluoride 

Hardness,  in  fceros  of 

calcium  carbonate 
Armenia 
Lithium 

Barium 

Hexavalent  chromium 

Selenlun 

Arsenic 
Boron 

Hydroxi  de 
Alunlnum 

Copper 
Cadr.ri  luti 
L' ad 


MILLIGRAMS 
PER  LITER 


MILLI -EQUIVALENTS 


56  2.794 

CO  4.933 

iA*<.  +K.„     o   ,    T.  Cations  =  20.35 

Less  than    0.1  nn  

£2Q       I.  Anions  =  20.3  6       10.33° 

3,5- %  Difference  =  <0. 1    -.11-.. 

480  9.984 

3.5  

Less  than  0.1  

16  0.533 

Less  than  0.03  

0.3  HILLIGR/-1S  PiLk  LITER 

386         Manganese  2.1 

0.1      Silver  Less  than  0.01 

Less  than  0.5      Zinc  Less  than  0.5 

Mercury  Less  than  0.01 

Less  than  1.0      Total   dissolved  solids       1,218  $& 

Less  than  0.01        (calculated) 

Less  than  0.01 

Less  than  0.01 
0.7 

pH  7.6 

Less  than  0.1      Specific  conductance        1,400  mlcrodios  per  cc 

Less  than  0.05 

Less  than  0.1 

Less  than  0.01 
0.07 


i 


cc:    John  Matls/Frank  Haas 


AMJFRICAH    AJS'N    OF     CEREAL    CHEMISTS 
AMERICAN    CHEMICAL    SOCIETY 
AMERICAN   OIL    CHEMISTS'   SOCIETY 
ASI'M    OF    OFI  ICIAL    RACICG   CHEMISTS 
tAKCrtY    ENGINEERS    OF    AMERICA 
INSTITUTK    Of     FOOD    TECHNOLOGY 
SIOMA   XI 


II  B-209 


THE  INDUSTRIAL  LABOISATORIES  COMPANY 

(A 


Jl 


-Uj!.{.L 


CKC/.MST 


THIS    REDOUT    IJ    NOT   TO    SL    RCPRODUCeC..    IN    WHOLE    OR    IN    PART.    FOR    ADVBRTlSINO      PURPOSES     WITHOUT      OBTAININO      PRIOR      WRITTEN      AUTHOR17AT  lOW 


« 


• 


IE 


Analytical  >md  Consulting   Chtmists    — 
2600    VitST    29TH   AVENUE 

denver,  cql0kad0    00211 
analysis  «?o*t 


TELEPHONE   *.  55-  3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


10/17/74 

10/2  9/  74 

VIZ 


MPLE  MARKED:     A-8  (No  date)  Small  Bottles 


ANALYSIS: 

1 
1 

•ULLIGRAMS 
?KR  LITER 

Cal  ci  uih 

74 

Magnesium 

75 

Sodium 

170 

Carbonate 

Less 

than  0.1 

Bicarbonate 

530 

Chloride 

4.2 

Sul  fate 

415 

filtrate 

5.1 

Phosphate 

Less 

than  0.1 

Silicon  dioxide 

14 

Iron 

3.4 

Fluoride 

0.8 

Hardness,  in  terms  of 

calcium  carbonate 

490 

Anrronia 

0.1 

Lithium 

Less 

than  0.5 

Barl  urn 

Less 

than  1.0 

Hexavalent  chromium 

Less 

than  0.01 

Arsenic 

Less 

than  0.01 

Selenium 

Less 

than  0.01 

Boron 

0.6 

Hydroxide 

Less 

than  0.1 

Aluminum 

0.55 

Copper 

Less 

then  0.1 

Cadni  urn 

Less 

than  0.01 

Lead 

Less 

than  0.05 

SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLETS  WE  ARE  REQUESTED,  IN  V^RITING, 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


milli-equivale:its 


Z  Cations  =  17.26 
E  Anions  -  17.37 
%  Difference  =0.3 


3.693 
6.173 

7.395 


f;   CS>r-- 


8.C32 


Manganese 

Silver 

Z1nc 

ftercury 
Total  dtssolvi 
(calculated) 


pH  7.9 

Specific  conductance 


0.46C 

MILLIGRAMS  PER  LI 

ITER 

0, 

Ad 

Less 

than  0, 

,01 

Less 

than  0. 

Less 

than  0, 

.01 

lids 

607 

1,300  ralcromhos 
par  cc 


lbm  a 


cc:     Frank  Haas/John  llatis 


AMERICAN    AJVN    OF    CEREAL    CHKMIST5 
AMI   RICAN    CHEMICAL    SOCIETY 
AMERICAN   OIL  CHEMISTS'   tOCiPTY 
ASI'M   OF    OFFICIAL    RACING   CHEMISTS 
OAKTRY    ENGINEERS    OF    AMERICA 
INSTITUTE    OP    FOOD    TECHNOLOGY 
SlOMA   XI 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


ii- 


ii  B-210 


CH17A1ST 


-lit    RRPOS<T    IS    HOT    TO    BE    REPRODUCED,    IN   WHOLE    OR    IN    PART.    FOR    ADVERTISING      PURPOSES      WITHOUT      0»TAININO      PRIOR      WRITTEN      AUTHOR  I7ATIO* 


1 


IBE  KWTElifll.  LflMfflTtSiES  tXaiffl 


% 


Anal)licjl  jnd   Conmldng   Cbtmtils 

2600   WEST   29TH   AVENUE 

DENVER,    COLORADO      ftO?.11 

ANALYSIS   REPORT 


TELEPHONE   455-3641 


ATLANTIC  KICHFICLD  COMPANY 


DATE  RECEIVED:      10/17/7-J 

DATE   PvEPOKTED:     W™/7S 


LAB.  NUMBER: 


3773 


SAMPLE  MARKED:       A-9  57  Feet  10/9/74 
ANALYSIS: 


SAMPLES  ARE  DISCARDED  IN  1$  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARe  REOUESTCD,  IN  WRITIKG. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)     IN     ADVANCE. 


% 


MEM 


Hro? 


, 

1 

MILLIGRAMS 

k 

! 

>ER  LITER 

Ccl  d  urn 

49 

Masnesiun 

57 

Socii  USD 

150 

Carbonate 

Less 

than  0.0 

Bicarbonate 

450 

Chloride 

Sul  fate 

360 

Nitrate 

6.6 

Phosphate 

Less 

than  0.1 

511 'icon  u1ox1 

de 

14 

Iron 

Less 

than  0.05 

Fluoride 

0.8 

Hardness,  in 

tens  of 

calciun  cart 

onata 

358 

Asnuonl  a 

0.2 

Lithium 

Less 

than"  0.5 

Barium 

Less 

than  1.0 

llexavalent  c! 

roniuin 

Less 

than  0.01 

Arsenic 

Less 

than  0.01 

Selenium 

Less 

than  0.01 

Boron 

0.7 

Hydroxide 

Less 

than  0.1 

Aluminum 

Less 

than  0.05 

Copper 

Less 

than  0.1 

Cadnii  urn 

Less 

than  0.01 

Lead 

Less 

than  0.05 

KILLI -EQUIVALENTS 


cc:  John  Matis/Frank  Haas 


AM     '  ICAN    ASS'N    Or    CEREAL    CHTMISYS 
AMUi.lCAN    CHEMICAL    SOCIETY 
AMRRICAN   OIL   CHEMISTS'   JOCirTY 
ASS'll    OF    Of-FIClAI     RACIMO    CHhMISTS 
BAKERY    EMGlME^RS    OH    AMERICA 
IMJTlTUTK    Or     FOOO    TECHNOLOGY 
SIOMA   XI 


E  Cations  =  15.47 
E  Anions  =  15.02 
%  Difference  =1.5 


2.445 
6.502 

6.525 

7.380 


II  B-211 


Manganese 

Silver 
Zinc 
Mercury 
Total  dissolved  sol 
(calculated) 


pH  7.4 

Specific  conductance 


7.4b8 

0.105 

0.466 

HILLIfiUAMS  PER 

LITER 

a?o 

Less  than  0.01 

Less  than  0.5 

Less  than  0.01 

cs             3o  1 

1,000  mi  croiitiios 
per  cc 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


CKZAUSY 


THIS    RUrORT    IS    HOT    TO    E'J    REPRODUCED,    IN    WHOt  B    0«    IN    PART,    FOR    ADVCKTUINO      PURPOSES     WITHOUT      OtsTAINIHO      PRIOR      WRITTRM      AU1  US'!*  I7ATIO* 


/ 


% 


Ar.alyticjl  jnd  Consultini  Cbtmilts 

2600   WEST   29TH   AVENUE 

DENVER ,    COLORADO      802 1 1 

ANALYSIS   RiPOST 


ATLAfiTIC  RICHFIELD  COilPATiY 


TELEPHONE   455-3641 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


10/ 17/ 74 
10.2?/74 

3774 


SAMPLE  MARKED:         A-10  C7 
ANALYSIS: 


MILLIGRAMS 

PER  LITFR 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED,  IN  WRITING, 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING,     ETC.)     IN     ADVANCE". 


MILLI -EQUIVALENTS 


Cal  d  ura 
Magnesium 

Sodium 

Carbonate 

Bicarbonate 


% 


Chloride 

ul  fa  to 


*rate 


Phosphate 
Silicon  dioxide 


69 
79 

150 
Less  than  0.1 
436 

4.8 
450 

9.1 
Less  than  0.1 
14 


S  Cations  =  16.91 
£  Anions  =  16.51 
%  Difference  =1.2 


3.A43 
6.502 
6.950 

7.105 


9.350 


0.455 


Iron 
Fluoride 

Hardness,  in  tor. is  of 
calcium  carbonate 
Amonia 
Lithium 

Bari  uw 

Mexavalent  chromium 

Arsonic 

Selenium 

Boron 

Hydroxide 

Aluminum 

Copper 

Cad.v.1  urn 

Lead 


0.17 


MILLIGRAMS  PER  LITER 


0.8 


493 
Less  than  0.1 
Less  than  0.5 


Less 
Less 
Less 
Less 


than  1.0 
than  0.01 
than  0.01 
than  0.01 


0.7 

Loss  than  0.1 
0.25 
Less  than  0.1 
Less  than  0.01 
Less  than  0.05 


Manganese 


Silver  Less  than  0.01 

Zinc  Less  than  0.5 

Mercury  Less  than  0.01 

Total  dissolved  solids  1.000 
(calculated) 


p!l  8.0 

Specific  conductance 


1,270  j.ricroriios  per  cc 


MBM 


• 


o?:    cc:     John  Matis/Frank  Haas 


AA'TPJCAH    ASS'N    OF     CEREAL    CV.FMISTS 
AM    fir  aw   CHEMICAL    SOCIETY 
AMBKICAN   OIL   CHEMISTS'   SOCIETY 
ASS'H   W    OFFICIAL    RACINO   CHEMISTS 
RAS^rtY    ENGINKRRS    Of=    AMERICA 
INSTlTUTB    K>f     fOOO    ItCHMOLOGY 
SIOMA   XI 


II   B-212 


THE  INDUSTRIAL  LABORATORIES  COMPANY 
CHEMIST 


j|  LP, 


7HII    R&rOKT    IS    NOT   TO    »C    REPRODUCED.    IN    WHOLE    OR    IN    f-ART,    FOR    ADVPi  P.TlSINO      PURPOSES      WITHOUT      OBTAINING      PRIOR      WKnTtUN      AUTH&>HI*ATlO* 


• 


(* 


' 


taps?  BPlfiiPP^Tf^BAI   (1  nr^RAvv-^H '"?(*?  r*c,r'rr$r\\ 'w 


• 


Analyiicjl  jitd  Consulting   Chtmists 

2600   V.tST   29TH   AVENUE 

DENVER,    COLORADO      P0211 

ANALYSIS   REPORT 


TELEPHONE  455-3641 


ATLANTIC  niC'FirLn  co::pa';y 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


10/17/74 
n/JO/74 

rm 


AMPLE  MARKED:        A-1I  G5  Ft?  at  10/9/74 
ANALYSIS: 


Calcium 
Maenesluni 


Sod1  un 

Carl -on.no 
Bicarbonate 


% 


Chloride 

ul  fate 

IHtrata 

Phosphate 
Silicon  d1ox1 


Iron 

Fluoride 

Hardness,  1n  terra  of 
calcium  carbonate 
Arewrta 
L1th1un 

Bart  in 

Kexav al en  t  cnronl  u n 

Arsenic 

Selenluc 

Doron 

Hydroxide 

Alurlnuc 
Co?per 
Cadfcium 
Lead 


i 

MILLION/ 

>y$ 

PES  LITi 

■  fV 

SI 

C5 

195 

Less 

than  0, 

473 

I 

4, 

ft 

475 

3. 

1 

Less 

than  0. 
14 

1 

1. 

3 

0. 

5 

S02 

Less 

thanlO. 

1 

Lass 

than  0. 

3 

Loss  than  1,0 
Loss  than  0.01 
Less  than  0.01 
Less  than  0.01 

0.6 

Loss  than  0.1 
0,52 
Loss  then  0.1 
Less  than  0.01 
Loss  tnan  0.05 


SAMPLES  ARK  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)     IN     ADVANCE. 


T.  Cations  =  18.09 
T,  Anions  =  17.67 
%  Difference  =1.2 


HILU -EQUIVALENT 

3.0-14 
6.995 

h.0A7 


7.790 


9J. 


.oi!0 


0.466 

MILUCPA.'S  PER  LITE?? 

Manganese  0.52 

Silver  Less  thzn  3.01 

Zinc  Less  tnan  0. > 

Mercury  Loss  than  D.01 

Total  dissolved  soli'is        1,062 
(calculated) 


pN  7.4 

Specific  conductance    l,4u9  Eilcroashos  per  cc 


MENU 


^Of-: 


AM'.KICAH    ASS'N    OF    CEREAL    CHEMISTS 

RICAN    CHEMICAL    fOCICTY 
AMERICAN   Oil.   CHEMISTS'   SOCIETY 
ASS'N    OF    C>  -FlCi'.l     RACING   CHEMISTS 
BArCKY    i  HOI  I   Of   ami  RICA 

INSTITUTE   or   rooo  techhoiogy 

SIGMA   XI 


II  B-213 


THE  INDUSTRIAL-LABORATORIES  COMPANY 

j|.  ..Gi„//VrJUS 

CHEMIST 


THIS    RtPORT    IS    HOT    TO    SI    REPRODUCED.    Ill    WHOLE    OR    IN    PART.    FOR    ADVERTISING      PDRrOSeS     WITHOUT      O&TAIHlHO      PRIOR      WRITTBN      AUTHM>  I7ATIOM 


• 


¥ 


Q 


the  ic«raa  ubsbhtqqes  esramjy 


% 


Attaljiic.il  and  Conmllivr   Cbtruiiti 

2C00    tt£ST    ?9TH   AVENUE 

DENVER,    COLORADO      602 II 

ANALYSIS   REPORT 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:        10/1.7/74 
DATE   REPORTED:       10/29/74 


LAB.   NUMBER: 


3776 


AMPLE  MARKED:       A-ll  Wo  date  Email  bottle 


i  % 


ANALYSIS: 

Calcium 
K§gnes1 Dm 

Sodi  urn 
Carbonate 

Bi carbonate 

Chloride 
Sul  fate 
Nitrate 
'hosphate 
Silicon  dioxide 


Iron 

Fluoride 

Hardness,  1n  terms  of 
calcium  carbonate 
Amraonia 
Lithium 

barium 

Hexavalent  chromium 

Arsenic 

Selenium 

Boron 

Hydroxide 
Aluminum 
Copper 
Cadnri  urn 
Lead 


MILLIGRAMS 
PER  LITER 

— n — 

95 
210 
Less  than  0.1 
510 

4.8 
530 
3.3 
Less  than  0.1 
13 

2.8 
0.5 


565 
Less  than  0,1 
Less  than  0.5 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  V/E  ARE  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  Pf.RIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


HILLI-EQUIVALEiirS 

3n?i3 

7.019 
9.135 

£  Cations  -  20.50     T^T" 
£  Anions  =  19.39       8,Jo4 
%  Difference  =2.8    ,_ 

11.024 
0.433 


Manganese 
Si  1  vor 
Zinc 
.  Less  than  1.0  Mercury 


MILLIGRAMS  PER  LITER 

m  o.4i 

Less  than  0.01 
Less  then  0.5 
Less  than  0.01 


Less  than  0.01  Total  dissolved  sol  Ids 
Less  than  0.01   (calculated) 
Less  than  0.01 
0.7 


1,109 


Less  than  0.1 
0.54 
Less  thtn  0.1 
Less  than  0.01 
Less  than  0.05 


pH 


7.7 


peclflc  conductance      1,480  nvicroinhos  par  cc 


S«< 


• 


cc:    John  Katls/Frank  Haas 


^■r  ;■: 

AMERICAN    ASl'M    OF    CEREAL    CHEMISTS 
AMI  RICAN    CHEMICAL    WKI2TY 
AMERICAN    OIL    CHEMISTS'  SOCICTY 
ASl'M    Ol     OFFICIAL    MACINO    CHEMISTS 

DAKCfcY  f'.iC-IHE»  HS  C?  A//.!. RICA 
INSTIIir.  t  OP  FOOD  TECHNOLOGY 
SIOMA    XI 


II  B-214 


THE  INDUSTRIAt^DOJJA 


J|„-L/^ 


CICLV7/.IST 


THIS    f>BrORT    18   NOT   TO   LS    RRPRODUCED,    IN   WHOLE    OR    IN    PAKT,   FOR    ADViKTlSINQ      PURPOSES     WITHOUT      OBTAINING     PPIOR     WftiTTKN      AUTHORIZATION 


>• 


(» 


e 


U  l;ui^,  tiLul**v^'«J  u  i.iiiJi.  alii  b£aL*«£LfliSi  E  wuAlitiiv  3£VUmtoflfa  t-ulu  Q 


% 


Analytical  and  Consulting   CktMists 

2600   WEST   2  9TM   AVENUE 

DENVER,    COLORADO      802 tl 

ANALYSIS   EKfOflT 


TELEPHONE   455-3641 


ATLANTIC  KICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 


10/17/74 
10/29/74 


LAB.   NUMBER: 


3777 


AMPLE  MARKED:      A-12  73  Feet  10/9/74 
ANALYSIS: 


MILLIGRAMS 
PER  LITI^^ 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


WILLI -EQUIVALENT 


% 


• 


Calcium 
Hacnesium 


105 


5. 


240 
302 


Socli  Lira 

fin 
1 3U 

v*  ~  *.            to   ei  10.005 

Carbonate 

Less  than  0.1 

E   Cations  =  19.61 _ 

Bicarbonate 

585 

£  Anions  =  19.58     9.594 

.y 

%  Difference  =  <0.1  ' 

Chloride 

3.5 

Sul  fate 

4S0 

9.934 

Kitrate 

2.9 

Phosphate 

Less  than  0.1 

Silicon  dioxi 

do 

15 

0.500 

Iron 

2.S 

MILLIGRAMS  PER  LITER 

Fluoride 

0.7 

Hardness,  in 

tons  of 

Manganese                                 0.09 

calcium  carbonate 

473 

Silver                      Less  than  J. 01 

Amrconia 

0.1 

Zinc                          Less  than  0.5 

Li  thi  urn 

Less  than  0.5 

Mercury                    Less  than  0.01 
Total   dissolved  solids     1,179 

Barium 

Less  than  1.0 

(calculated) 

Haxavalent  cl 

imsium 

Less  than  0.01 

Arsenic 

Less  than  0.01 

Selenium 

Less  than  0.01 

Boron 

1.2 

pH                 7.3 

Specific  conductance     1,510  micromhos  \ 

Hydroxide 

Less  than  0.1 

Alurlnum 

0.17 

Copper 

Less  than  0.1 

Cadriun 

Less  than  0.01 

Lead 


Less  than  0.05 


->  oh      cc:     John  Matis/Franfc  Haas 


AW.'TICAN    AJS'N    OF    CEREAL    CHTMISTS 
AMERICAN    CHEMICAL    SOCK  TY 

ICAM   OIL    CHEMISTS'   SOCIFTY 
ASS'H    OF    OFFICIAL    IJACIHO    CHEMISTS 
BAKKRV    rNOINUCRS    Of    AMF.HICA 
INSTITUTE    Of     FOOO    TECHNOLOGY 
IIOMA    XI 


THE  INDUSTRIAi-TADOnATPI^ES  COMPANY 

3, is*  /)?,}  J   y 


11  B-215 


CHRIST 


THU    RI-POPT    It    NOT    TO    t!B    RK  PRODUCED.    IN    WHOLE    OB    IN    PART.    FOR    ADVBRTlSlNO      PURPOSES     WITHOUT      C5TA9NINO      PRIOR      WRITTEN      AUTHOR  1 JATIOX 
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* 


<? 
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CQfVIFMERCIAL  TESTING   Si  ENGINEERING   CO. 

GENERAL  OFflCES:   220   NORTH    LA  SALLE    STREET,   CHICAGO,   ILLINOIS    00001     •     AREA    CODE    312    720-0434 


Reply  to 

Instrumental  Analysis  Division 
14335  West  44th  Avenue 
Golden.  Colorado  60401 


'      r  ,.     ;.  \ 

MNCL    1908 


Phone:  303-278-9521 


12  November  74 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  WE st  Hi  way  72 
Golden,  Colorado  80401 

Re:   IAD  #97-140-002-33 


Sample 


ANALYTICAL  REPORT 


T0C* 

Nitrate** 

Free  Ammonia** 

mg/1 iter 

mg/1 iter  N 

mg/1 iter  M 

7 

0.12 

<0.005 

7 

0.36 

0.040 

7 

0.76 

<0.005  . 

7 

0.48 

<0.005 

7 

0.70 

<0.005 

8 

2.15 

<0.005 

4 

1.02 

<0.005 

8 

1.04 

<0.005 

6 

1.25 

<0.005 

3 

2.39 

<0.005 

3 

0.99 

<0.005 

3 

1.20 

<0.005 

II  B-216 

.    ft  ■  ■ 

* 


^-2  0  82' 
A-3  0  107' 
A- 5  0  86' 
A-6  0  60' 
A-7  0  51* 
A- 8 

A-8  0  70' 
A- 9  0  57' 
A- 10  0  67' 
A- 11  0  66' 
A- 12  0  78' 


• 


CHICAGO,  IL  •  CHARI  IST0N,  V.V  •  ClAnK<,fiURG,  WV  •  CUVllAND,  OH  •  NORfOlK,  VA  •   HRtiF.  IIAUTf.  IN  •.  HINDI  RSGN,  KY  •  DFHVCR.  CO  •  BIRMINGHAM,  AL  •  VANCOUVER,  B  C.  CAN. 


• 


r 


«» 


% 


Mr.  Frank  Haas 
12  November  74 
Page  2 


*   Test  performed  on  samples  marked  'Regular' 
**  Test  performed  on  samples  marked  ' Hg  for  N' 


CA^hA  to/A**. 

Charles  R.  Wilson,  Analyst 


M.  L.  Jacobs,  Ph.D. 
Divisional  Manager 


% 


CRW/dh 


• 


II  B-217 


» 


• 


<» 


COMMERCIAL' 

fESTING   8i  ENGINEER 

8S\!G    CO. 

i 

GENERAL   OFTICES:    253    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    GOC01      •     AREA    1 

"ODE    312    720-0434 

Reply  to 

INSTRUMENTAL 

ANALYSIS   DIVISION. 

14335  WEST   AVENUt 

.   GOLDEN.   COLORADO.   80401.   PHONE:   303-270-9321 

™      Mr.    Fi 

~ank  Haas 

\ 

The  0 

il   Shale  Co 

rporation 

XL^ — it. 

18200 

West  Hi  way 

72 

&iN< 1    •» 

'" 

Date:       8 

November  74 

Golden,   Colorado 

80401 

Analyst:    S.   Sweeney 

P.  O.   No.: 

Sample  No.: 

A-l 

IAD  No.:  97-140-002-33 

• 

CONCENTRATION 

IN  yg/ml 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.02 

Thorium 

Gadolinium 

Molybdenum 

0.02 

Titanium 

1 

Bismuth 

Europium 

Niobium 

Scandium 

0.01 

Lead 

0.03 

Samarium 

Zirconium 

Calcium 

* 

Thai  1 ium 

**0.0003 
^7 

Neodymium 

Yttri  um 

Potassium 

* 

Mercury  ' 

Praseodymium 

Strontium 

1 

Chlorine 

* 

™    . 

Cerium 

0.02 

Rubidium 

0.05 

Sulfur 

* 

Platinum 

Lanthanum 

0.005 

Bromine 

0.03 

Phosphorus 

1 

Iridium 

Barium 

0.2 

Selenium 

Sil icon 

* 

Osmi  urn 

Cesium 

Arsenic 

0.005 

Aluminum 

-12 

Rhenium 

Iodine 

0.004 

Germanium 

Magnesium 

i 

Tungsten 

- 

Tellurium 

Gallium 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.5 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.05 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.05 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.02 

Carbon 

NR 

Thulium 

Silver 

Iron 

-16 

Boron 

0.04 

Erbium 

Palladium 

Manganese 

0.5 

Beryl  1 ium 

<0.001 

^tolmium 

Rhodium 

Chromium 

0.02 

Lithium 

0.4 

Dysprosium 

NR  -  Not  Reported 

All  elements  not  reported   <0.  005    pg/ml 

*     Not  reported  upon  request 
**     Flame  I  ess  Atomic  Absorption 


Hydrogen 


NR 


II  B-218 

Approved:        ^ 


fcfc* 


f- 


£A 


(• 


» 


* 


Reply  to 


COMMERCIAL  TESTING   &   ENGINEERING   CO. 

GENERAL   OFflCES:    228    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00001      •     AREA    CODE    313    720-6434 
INSTRUMENTAL   ANALYSIS   DIVISION.    14335  WEST   AVENUE.   GOIDLN.   COLORADO.   00401.    PHONE:   303-270-9521 


• 


Mr.    Frank  Haas 

The  Oil  Shale  Corporation 

18200  West  Hiway  72 

Golden,   Colorado     80401 


JL~Z3L,i  . 

"V 
— tV 

P.  O.  No.: 

Sample  No.:     A-2    at   82 


Date:    8  November  74 
Analyst:    S.   Sweeney 
IAD  No.:     97-140-002-33 


CONCENTRATION  IN  yg/ml 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead 

Thall ium 

Mercury 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

^^)1  mi  urn 

dysprosium 


Terbium 

Gadolinium 

Europium 

0.03     Samarium 
Neodymium 

**0.0002  Praseodymium 
Cerium 
Lanthanum 
Barium 
Cesium 
Iodine 
Tellurium 
Antimony 
Tin 

Indium 
Cadmium 
Silver 
Palladium 
Rhodium 


0.002 
0.01 

0.01 

0.1 


STD 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gal lium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


NR  -  Not  Reported 

All  elements  not  reported   <0.  003    iig/ml 

*     Not  reported  upon  request 
**  Flameless  Atomic  Absorption 


II  B-219 

Approved: 


0.005 

0.005 

0.003 

2 

0.02 

0.02 

0.01 
0.003 

0.01 

0.05 

0.03 

0.05 

0.05 

-15 

-7 
0.02 


Vanadium 

Titanium 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Silicon 

Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryllium 

Lithium 

Hydrogen 


^cVv. 


0.02 
0.4 

0.005 


=30 


NR 

NR 

NR 

0.02 

<0.001 

0.3 

NR 


A 


* 


» 


' 


COMMERCIAL  TESTING   &   ENGINEERING   CO. 

GENERAL    OFFICES:   220    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    60G01      •     AREA    CODE    312    728-8434 
Reply  tO  INSTRUMENTAL   ANALYSIS  OIVISION.   14335  WEST  AVENUE.   GOLDEN.  COLORADO.   80401.   PHONE:   303-270-9521  , 


/\ 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


P.  O.   No.: 

Sample  No. 


A- 3  0  107' 


Date:    8  November  74 
Analyst:    S.   Sweeney 
IAD  No.:  97-140-002-33 


ELEMENT 


* 


Uranium 
Thorium  » 
Bismuth 
Lead 
Thallium 

lercury 

fold 
Platinum 
Iridium 
Osmium 
Rhenium 
Tungsten 
Tantalum 
Hafnium 
Lutetium 
Ytterbium 
Thulium 
Erbium 

j 1  mi  urn 
Dysprosium 


CONCENTRATION   IN  yg/ml 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


Terbium 

Gadolinium 

Europium 

0.03     Samarium 
Neodymium 

**0.0003  Praseodymium 
Cerium 
Lanthanum 
Barium 
Cesium 
Iodine 
Tellurium 
Antimony 
Tin 

Indium 
Cadmium 
Silver 
Palladium 
Rhodium 


NR  -■  Not  Reported 

All  elements  not  reported  <O.00G    iiq/ml 

*     Not  reported  upon  request 
**     Flaiueless  Atomic  Absorption 
**+  Heteroqc  -neons 


0.02 
0.01 
0.2 

0.003 


STD 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gal lium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


II  B-220 

Approved: 


Vanadium  0.01 

0.02     . Titanium  ***0.7 

Scandium  0.005 

Calcium  * 

0.006     Potassium  * 

2  Chlorine  * 

0.01       Sulfur  * 

0.02       Phosphorus  2 

Silicon  * 

0.004     Aluminum  ^57 

Magnesium  * 

Sodium  * 

0.3         Fluorine  * 

0.1        Oxygen  NR 

0.07       Nitrogen  NR 

0.02       Carbon  NR 

7  Boron  0.05 

4  Beryllium  0.001 

0.02       Lithium  0.2 

Hydrogen  NR 

c 


^*?/*~s^tk 


f 


f 


' 


Reply  1o 


COMMERCIAL  TESTING    81   ENGINEERING   CO. 

GENERAL   OFTICES:    220    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00001      •     AREA    CODE    312    720-0434 
INSIRLHUNTAI   ANALYSIS   DIVISION.    14335  WEST   AVENUE.    G01DCN.   COLORADO.   00401.    PHONE:    303-270-9521 


• 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


7\ 

X 


lUa 


..Jit. 


\>-i  i  >*«' 


P.  O.   No.: 

Sample  No.:     A-5    @   86' 


Dale:      8  November  74 


Analyst:    s.    Sweeney 


IAD  No.:     97-140-002-33 


CONCENTRATION   IN  yg/ml 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


I   IC 


• 


Uranium 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury 

Id 

Platinum 
Iridium 
Osmium 
Rhenium 
Tungsten 
Tantalum 
Hafnium 
Lutetium 
Ytterbium 
Thulium 
Erbium 
JJolmium 

I 

ys pro slum 


** 


Terbium 
Gadolinium 
Europium 
Samarium 
Neodymi  urn 
0.0001  Praseodymium 
Cerium 
Lanthanum 
Barium 
Cesium 
Iodine 
Tellurium 
Antimony 
Tin 

Indium 
Cadmium 
Silver 
Palladium 
Rhodium 


NR  -  Not  Reported 

All  elements  not  reported   <0.01    jig/ml 

*     Not  reported  upon  request 
**     Flame! ess  Atomic  Absorption 


0.007 
0.006 
0.6 

0.01 


0.02 
STD 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttri  urn 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobal t 

Iron 

Manganese 

Chromium 


II  B-221 

Approved: 


0.02 

0.004 

0.01 

0.004 

4 

0.05 

0.09 

0.06 

0.05 

0.03 

0.03 

1 

0.1 

0.09 

0.04 

-14  - 

-18 

0.004 


Vanadium 

Titanium 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus       1 


Silicon 

Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryl  1 ium 

Lithium 

Hydrogen 


0.03 

1 

0.01 
* 


-30 


NR 
NR 
NR 
0.2 

0.5 
NR 


<f^x 


-S\ 


• 


COMMERCIAL  TESTING   &   ENGINEERING   CO. 

GENERAL   OFFICES:    22G    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00001      •     AREA    CODE    312    72C-0434 
Reply   tO  INSTRUMENTAL   ANALYSIS   DIVISION,    14335  WEST   AVENUE,   GOLDEN.   COLORADO.   004C1.    PHONE:    303-278-9521 


% 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  Colorado 


r 


/  — *■  .. 

a.—  —  t  j  t  — .. . 


3k 


P.  O.  No.: 

Sample  No.:      A-6    @   60' 


Date:    8  November  74 
Analyst:    S.   Sweeney 
IAD  No.:    97-140-002-33 


ELEMENT 


CONCENTRATION  IN  yg/ml 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

.  Erbium 
Hoi  mi  urn 

^■P;  pros  i  urn 


Terbium 

Gadolinium 

Europium 

0.1     Samarium 
Neodymi  urn 

**0.0017  Praseodymium 
Cerium 
Lanthanum 
Barium 
Cesium 
Iodine 
Tellurium 
Antimony 
Tin 

Indium 
Cadmium 
Silver 
Palladium 
Rhodium 


0.002 
0.01 
0.007 
0.03 

0.002 


STD 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gal lium 

Zinc 

Copper 

Nickel 

Cobal t 

Iron 

Manganese 

Chromium 


NR  -  Not  Reported 

All  elements  no!  reported   <O.Q03    pg/ml 

*     Not   reported  upon   request 
**   Flameless  Atomic  Absorption 


II  B-222 

Approved: 


0.001 
3 

0.004 
0.02 

0.004 


0.2 

0.09 

0.02 

0.004 

3 

0.3 

0.02 


Vanadium 

Titanium 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Silicon 

Al urn in urn 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryllium 

Lithium 

Hydrogen 


0.002 

0.08 

0.005 


-26 


NR 
NR 
NR 
0.02 

1 
NR 


CZL. 


-O' 


• 


# 


• 


COMMERCIAL  TESTING    81   ENGINEERING   CO. 

GENERAL   OrPICEO:    220    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00001      •     AREA    CODE    312    720-8434 
Reply  lO  INSTRUMENTAL   ANALYSIS  DIVISION.    14335  WEST  AVENUE,   GOLDEN.   COLORADO.  80401.    PHONE:   303-270-9321 


• 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


A 


\ 


i.,l..:^ 


P.  O.  No.: 

Sample  No.:     A-7    @   51' 


Date:  8  November  74 
Analyst:  $.  Sweeney 
IAD  No.:     97-140-002-33 


CONCENTRATION  IN  yg/ml 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.         ELEMENT 


CONC. 


• 


Uranium 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury 

Id 
Platinum 
Iridium 
Osmium 
Rhenium 
Tungsten 
Tantalum 
Hafnium 
Lutetium 
Ytterbium 
Thulium 
Erbium 
Hoi  mi  urn 

s pro si  urn 


** 


Terbium 
Gadolinium 
Europium 
Samarium 
Neodymi  urn 
0.0002  Praseodymium 
Cerium 
Lanthanum 
Barium 
Cesium 
Iodine 
Tellurium 
Antimony 
Tin 
Indium 
Cadmium 
Silver 
Palladium 
Rhodium 


NR  -  Not  Reported 

All  elements  not  reported   <0,  003|iq/llll 

*     Not  reported  upon  request 
**Flameless  Atomic  Absorption 
***Heterogeneous 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

0.002         Bromine 

0.4  Selenium 

Arsenic 

0.002         Germanium 
Gallium 
Zinc 
Copper 

STD  Nickel 

Cobalt 
Iron 

Manganese 
Chromium 

II  B-223 

Approved:      / 


0.01 


0.001 
2 

0.03 
0.05 

0.02 

0.005 

0.002 

0.06 

0.04 

0.02 

0.3 

0.8 
***5 

0.01  ' 


Vanadium 

Titanium 

Scandi  urn 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Silicon 

Al uminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryl! ium 

Lithium 

Hydrogen 


0.006 

0.1 

0.003 


NR 
NR 
NR 
0.06 


• 


• 


Reply  to 


COMMERCIAL  TESTING   &  ENGINEERING   CO. 

GENERAL   OKFICES:    220    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00001      •     AREA    CODE    312    720-8434 
INSTRUMENTAL   ANALYSIS   DIVISION.    14335  WEST   AVENUE,   GOLDEN,   COLORADO,    60401.    PHONE:    303-2709521 


• 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


/\ 


3Lu 


Date:     8  November  74 


Analyst:   s.   Sweeney 


P.  O.   No.: 

Sample  No.:   A-8 

IAD  No.: 

97-140-002- 

33 

CONCENTRATE 

1  IN  ug/ml 

ELEMENT                CONC.            ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium                              Terbium 

Ruthenium 

Vanadium 

0.03 

Thorium                             Gadolinium 

Molybdenum 

0.01 

Titanium 

0.3 

It 

Bismuth                              Europium 

Niobium 

<0.001 

Scandium 

0.004 

Lead                  0.02           Samarium 

Zirconium 

0.004 

Calcium 

* 

Thallium                            Neodymium 

0.004 

Yttrium 

0.004 

Potassium 

* 

Mercury            **0.0003  Praseodymium 

0.001 

Strontium 

0.8 

Chlorine 

* 

'V                                        Cerium 

0.02 

Rubidium 

0.03 

Sulfur 

* 

Platinum                            Lanthanum 

0.007 

Bromine 

0.009 

Phosphorus 

2 

Iridium                              Barium 

0.1 

Selenium 

Si  1  icon 

* 

Osmium                                Cesium 

0.002 

Arsenic 

0.004 

Aluminum 

>13 

Rhenium                             Iodine 

0.001 

Germanium 

0.002 

Magnesium 

* 

Tungsten                            Tellurium 

Gal  Hum 

0.001 

Sodium 

* 

Tantalum                           Antimony 

0.001 

Zinc 

0.06 

Fluorine 

* 

Hafnium                              Tin 

0.01 

Copper 

0.07 

Oxygen 

NR 

Lutetium                            Indium 

STD 

Nickel 

<0.01 

Nitrogen 

NR 

Ytterbium                          Cadmium 

Cobal t 

0.01 

Carbon 

NR 

Thulium                              Silver 

Iron 

-42 

Boron 

0.01 

Erbium                                 Palladium 

Manganese 

3 

Beryl! ium 

<0.001 

^jjolmium                              Rhodium 

Chromium 

0.01 

Lithium 

0.5 

^^'sprosium 

Hydrogen 

NR 

NR  -  Not  Reported 

II  B- 

224 

1  71   t/ 

/    / 

All  elements  not  reported   <0.  Qf)1   ijQ/ml 

*     Not  reported  upon  request 

**       Fl.nm^rr        A* .'_       /W J.1-^ 

Approved:       ^- ' 
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COMMERCIAL  TESTING    Si   ENGINEERING    CO. 

GENERAL   OTFICES:    220    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    60001      •     AREA    COOE    312    720-6434 
INSTRUMENTAL   ANALYSIS   DIVISION.    U335   WEST   AVENUE.   GOIDEN.   COLORADO.   60401.    PHONE:   303  278-9521 


• 


o:      Mr.    Frank  Haas 

The  Oil   Shale   Corporation 
18200  West  Hi  way  72 
Golden,   Colorado     80401 


/\ 


P.  O.  No.: 

Sample  No.:     A-8      70' 


Date-.    8  November  74 


Analyst:    S.   Sweeney 


IAD  No.:     97-140-002-33 


CONCENTRATION  IN  yg/ml 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.        ELEMENT 


CONC. 


t 


Uranium 

Thorium 

Bismuth   - 

Lead 

Thallium 

Mercury 

old 
Platinum 
Iridium 
Osmium 
Rhenium 
Tungsten 
Tantalum 
Hafnium 
Lutetium 
Ytterbium 
Thulium 
Erbium 
Hoi  mi  urn 
sprosium 


Terbium 

Gadolinium 

Europium 

0.07     Samarium 
Neodymi  urn 

**0.0012  Praseodymium 
Cerium 
Lanthanum 
Barium 
Cesium 
Iodine 
Tellurium 
Antimony 
Tin 
Indium 
Cadmium 
Silver 
Palladium 
Rhodium 


NR  -  Not  Reported 

All  elements  not  reported  <0.  008;jC]/ml 

*  Not  reported  upon  request 
**  Flameless  Atomic  Absorption 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

0.006    Rubidium 
Bromine 

0.04    Selenium 
Arsenic 
Germanium 
Gallium 
Zinc 
Copper 

STD  Nickel 
Cobalt 
Iron 

Manganese 
Chromium 


II  B-225 

Approved:         / 


Vanadium  0-01 

0.04       Titanium  0.2 

Scandium  0.002 

Calcium 

Potassium 
3     Chlorine 

0.01   sulfur  * 

0-03   Phosphorus  °-3 

Silicon 

Aluminum  8 

Magnesium 

0.007  sodium  * 

0-5    Fluorine  * 

0.1    Oxygen  NR 

0.01   Nitrogen  MR 

0.002  carbon  NR 

2     Boron  0.02 
0.2    Beryllium 

0.01-  Lithium  0.5 

Hydrogen  NR 


>z-cr 


» 


COMMERCIAL  TESTING    &   ENGINEERING   CO. 

GENERAL   OFFICES:   220    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00001      •     AREA    CODE    312    726-8434 
Reply   tO  INSTRUMENTAL   ANALYSIS  DIVISION.    14335  WEST   AVENUE.    GOLDEN.   COLORADO.   80401.    PHONE:   303-278-9521 


• 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


/\ 


/.  .r-L'L; 


P.  O.  No.: 

Sample  No.:     /\_9    057  ' 


Date:      8  November  74 
Analyst:    S.   Sweeney 
IAD  No.:   97-140-002-33 


CONCENTRATION  IN    yg7'ml 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.        ELEMENT 


CONC. 


« 


Uranium 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury 

Id 

Platinum 
Iridium 
Osmium 
Rhenium 
Tungsten 
Tantalum 
Hafnium 
Lutetium 
Ytterbium 
Thulium 
Erbium 
Hoi  mi  urn 

sprosium 


Terbium 

Gadolinium 

Europium 

0.01     Samarium 
Neodymi  urn 

**0.0001  Praseodymium 
Cerium 
Lanthanum 
Barium 
Cesium 
Iodine 
Tellurium 
Antimony 
Tin 

Indium 
Cadmium 
Silver 
Palladium 
Rhodium 


0.006 
0.001 
0.002 
0.004 
0.2 

0.002 


STD 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


NR  -  Not  Reported 

All  elements  not  reported   <0.002    i'q/ml 

*     Not  reported  upon  request 
**  Flame  less  Atomic  Absorption 
***  Heterogeneous 


II  B-226 


0.02 

0.01 

0.002 

***2 

0.02 
0.009 

0.003 

0.004 

0.1 

0.01 

0.04 

0.02 

-11 

9 
0.01 


Approved:       /  /  / 


Vanadium 

Titanium 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Si  1  icon 

Al urn in urn 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryl  1 ium 

Lithium 

Hydrogen 


0.02 

0.3 

0.002 


0.9 


>22 


NR 

NR 

NR 

0.05 

0.001 

0.8 


NR 


Pctc^r 


!i> 


♦ 


» 


• 


Reply  to 


COMMERCIAL  TESTING    Si   ENGINEERING   CO. 

GENERAL    OFFICES:    228    NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    00001      •     AREA    CODE    312    726-8434 
INSTRUMENTAL    ANALYSIS   DIVISION.    14335  WEST   AVENUE.    GOLDEN.   COLORADO.   60401.    PHONE:    303-278-9521 


$ 


Mr.    Frank  Haas 
The  Oil   Shale  Corporation 
18200  West  Hi  way  72 
Golden,   Colorado     80401 


Date: 


8  November  74 


P.  O.   NO.: 

Sample  No.: 


A- 10  @  67' 


Analyst:    S.   Sweeney 


IAD  No.:     97-140-002-33 


CONCENTRATION  IN         \xQ/m\ 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.         ELEMENT 


CONC. 


• 


Uranium 

Thorium 

Bismuth 

Lead  0.01 

Thallium 

Mercury      **<0.0001 

Id 

Platinum 
Iridium 
Osmi  urn 
Rhenium 
Tungsten 
Tantalum 
Hafnium 
Lutetium 
Ytterbium 
Thulium 
Erbium 
JHolmium 
ysprosium 

NR  -  Not  Reported 
All  elements  not  reported 
*     Not  reported   upoi 
**  Flamoless  Atomic 
***     Heterogeneous 


Terbium 

Gadolinium 

Europium 

Samarium 

Neodymium 

Praseodymium 

Cerium 

Lanthanum 

Barium 

Cesium 

Iodine 

Tellurium 

Antimony 

Tin 

Indium 

Cadmium 

Silver 

Palladium 

Rhodium 


CO.  002  ug/ml 
i  request 
Absorption 


0.003 
0.002 


0.05 


0.001 


Ruthenium 
Molybdenum 
Niobium 
Zirconium 
Yttri  urn 
Strontium 
Rubidium 
Bromine 
Selenium 
Arsenic 
Germanium 
Gallium 
Zinc 
Copper 
STD     Nickel 
Cobalt 
Iron 

Manganese 
Chromium 

II  B-227 

Approved:     y> 


Vanadium 
***0.02Titanium 

Scandium 
0.002  Calcium 
0.002  Potassium 
0.7    Chlorine 
0.02   Sulfur 
0.02   Phosphorus 

Sil icon 
0.001  Aluminum 

Magnesium 

Sodium 
0.05   Fluorine 
0.03   Oxygen 
0.02   Nitrogen 
0.003  Carbon 
4     Boron 
0.8   Beryllium 
0.01   Lithium 

Hydrogen 

/ 


WA 


0.009 

0.1 

0.002 


-22 


NR 

NR 

NR 

0.02 

<0.*001 

0.3 

NR 


• 


» 


• 


COMMERCIAL  TESTING   Ik   ENGINEERING   CO. 

GENERAL   OFFICES:   226   NORTH    LA  SALLE    STREET,   CHICAGO,    ILLINOIS    60001      •    AREA    CODE    312    726-0434 
Reply   10  INSTRUMENTAL   ANALYSIS   DIVISION.    14335  WEST   AVENUE.   (.-OLDEN.   COLORADO.   00401.    PHONE:    303  278-9521 


V*»C*    111 


\>:     Mr.    Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


P.  O.  No.: 

Sample  No.:    A- 1 1  ,@  66' (Green   Ink) 

CONCENTRATION  IN  yg/ml 


Date:      8  November  74 
Analyst:     S.    Sweeney 
IAD  No.:     97-140-002-33 


ELEMENT                 CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.2 

Thorium 

Gadolinium 

Molybdenum 

0.2 

Titanium 

2 

Bismuth 

Europium 

Niobium 

Scandium 

0.009 

Lead                  0.2 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymi  urn 

Yttrium 

Potassium 

* 

Mercury            **0 

.0003 

Praseodymium 

Strontium 

3 

Chlorine 

* 

^Pbld 
r 

Cerium 

0. 

01 

Rubidium 

0.06 

Sulfur 

* 

Platinum 

Lanthanum 

0. 

01 

Bromine 

0.05 

Phosphorus 

2 

Iridium 

Barium 

0 

1 

Selenium 

Silicon 

*      • 

Osmium 

Cesium 

Arsenic 

0.009 

Aluminum 

-55 

Rhenium 

Iodine 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.4 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.2 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.1 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.02 

Carbon 

NR 

Thulium 

Silver 

Iron 

-20 

Boron 

0.07 

•  Erbium 

Palladium 

Manganese 

2 

Beryl  1 ium 

' 

^■fctolmium 

Rhodium 

Chromium 

0.06 

Lithium 

2 

dysprosium 

Hydrogen 

NR 

NR  -  Not  Reported 

II 

B-228 

/ 
'  .* 

s1> 

All  elements  not  repo 

*     Dot  reported 

**    Fl  flmr>l  pc:c    At-n 

led  <0.  02   pg/ml 

upon  request 

mi  r     BKcfirnf -inn 

Approved:       / 

A 

(tfc^^k                  \ 

• 


* 
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COMMERCIAL  TESTING    &   ENGIWEERIWG   CO. 

GENERAL   OFFICES:    220    NORTH    LA  SALLE    STKEuT,   CHICAGO,    ILLINOIS    60601      •     AREA    CODE    312    720-0434 
INS1RUMENTAL    ANALYSIS   DIVISION.    14335  WEST   AVENUE.    GOLDEN.    COLORADO.   8040).    PHONE:   303-2;0-952l 


• 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hiway  72 
Golden,  Colorado  80401 


f  \ 

\ 


UNO     '»-' 


P.  O.  No.: 

Sample  No.:        A- 12    @    78' 


Dale:     8  November  74 
Analyst:   s.   Sweeney 
IAD  No.:  97-140-002-33 


CONCENTRATION  IN     yg/ml 


ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEAAENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.01 

Thorium 

Gadolinium 

Molybdenum 

Titanium 

0.4 

Bismuth 

Europium 

Niobium 

Scandium 

0.02 

Lead 

0.07 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

0.007 

Potassium 

* 

Mercury 

**0.0002 

Praseodymium 

Strontium 

3 

Chlorine 

* 

41 

Cerium 

Rubidium 

0.009 

Sulfur 

* 

Platinum 

Lanthanum 

Bromine 

0.05 

Phosphorus 

0.9 

Iridium 

Barium 

0.04 

Selenium 

Sil icon 

* 

Osmium 

Cesium 

Arsenic 

0.008 

Aluminum 

-20 

Rhenium 

Iodine 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.4 

Fluorine 

* 

Hafnium 

( 

Tin 

Copper 

0.03 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.02 

Nitrogen 

NR 

Ytterbium 

Cadmium 

* 

Cobal t 

0.009 

Carbon 

NR 

Thul  ium 

Silver 

Iron 

3 

Boron 

JO. 07 

Erbium 

Palladium 

Manganese 

0.7 

Beryl! ium 

^Holmium 

Rhodium 

Chromium 

0.02 

Lithium 

0.06 

^^ys  pros  ium 

Hydrogen 

NR 

NR  -  Not  Reported 

All  elements  not  reported   <0.02    jig/ml 

*  Not  reported  upon  request 
**  Flameless  Atomic  Absorption 


II  B-229 

Approved:      sj/f.y    S 


-<^o 


«A 


• 


9 


• 


u     2 

.    0,00 

U   to-o 
K  ctj 

fj    c  o 

*  o 


W 


•w  05  7 

Z  0  o 

U  to^ 

N  ^   O 

<  O 


•<tf 

t^> 

CD 

r— i 

CM 

CM 

<f 

LO         • 

^      lO 

r-l      -M 

CD    rv, 

LO     O 

*-  io 

t^  u 

N 

r*. 

CM 

i~. 

. . 

0) 

XI 

X)     . 

cu 

P   o 

.  > 

Novei 
ect  N 

£    CD 
^    U 

CO    J> 
0)    « 

o 

•s  w 

u 

s  <° 

•  •CU 

w  n, 

cu 

-  P 

rtKKrt 

QKKw 

> 

LtJ 


d 
o 


en 
CI 


O 
LU 
O 


(0 

L-. 

o 

l^ 

o 

to 

(0 

O 

(0 

CD 

X 

r— i 

rO 

M 

,d 

d 

CO 

CM    '-< 

^  2 

>.  o 

(0    CO 

S   o 

,d  X5 

K   o 

• € 

*,i   o 

CD*  U 


ro  —.  > 

u  —i 

U-,  O  ° 
o 

^  CD  CM 

£  X\  CO 

r<  H  r-» 


d 

CD 

XJ 
f — I 

o 

O 


CO 

r— 4 
CO 

!* 

< 

< 

O 


3 

*^ 

•a 
3. 


d 
o 

•r-l 
to 

•r-l 

o 

<D 

a. 


O 


CO 
CM 
CM 


ca 


10 


* 
d 
o 

to 

o 

CD 
u. 


O 
a 


+i 


CQ. 


a  . 


o 


b 


o 

o 

It 
PL, 


10 

o 


0] 


d 
o 

a 


D. 

o 

F 

to 

(71 

CD 

CO 

P 

to 

..-« 

to 

>, 

• 

■ — I 

O 

d 

£ 

< 

CM 


CM    CM 


+1    +1    +1    +1     +1 


O    O    O    O    O 


N    m   W    N   CO 
CM    CM    CM    CM    CM 


+1    +1    +1    +1    +1 


CO 

o 
+1 


o 

+1 

CO 

o 


LO 

o 

■H 
CM 


o 
+1 

CO 

« 

o 


CMCMCMCMCM  LO    ^F    ^    ^    LO 


H     -^     vf     CO    CO 


+1  +1  +1  +1  +1       +1  +1  +1  +1  +1 


ooooo        ooooo 


+1  +1  +1  +1  +1 


tO    CD    O    O    O 


to  CO  <-H  CO  CM 
CM  CM  CM  CM  CM 


•5^  CO  r-l  O  CM 

CO  O  CO  CO  ^ 


+1  +1  +1  +1  +1 


+1  +1  +1  +1  +1 


Ol  N  CO  CO 

•    •    •    • 
tO  CM  CO  CM  r-l 


+1  +!  +1  +1  +1 


t> 
to 

CD 


CD 
> 

o 

r— I 

CD 

o 
d 

CD 
X3 

•r-» 

>H 

d 
o 
o 

LO 
CD 

CD 

rd 
+-» 

+•» 

fO 

*£? 
O 
u, 
u 

CD 

d 


d 

O 


•^    CO 

o 

r— ( 

to 

CO 

t^-    CO 

CM 

to 

CO 

CO                   CD 

■^ 

LO 

• 

• 

LJ 

CO    CM 

«=r 

CM 

^r 

CO 

VJ«     r-H 

^ 

r— 1 

•^ 

CM   O    O    CM 

I— 1 

o 

r-H 

o 

r- 1 

to 
to 
CD 
O 
O 

XJ 

V-. 

u 

i2  xj 

a 

X3    u 

d 
o 

T-1 

•M 

r0 

r-l. 

CD 

rd 

■M 

d 
o 

XJ 
O 

r— < 

rd 

o 
d 

ro 

st  Scan 

Scanda 

XJ 

X) 
d 

• 

P 

rJ 

ro   4-j 

(0 

+J 

-M 

O 

CU 

CX   to 

o 

d 

ra 

t: 

CD 

to 

M-l 

o 

ro 

CO 

1 

•r-l 
W 

•r-l 

d   o 

ao 

CO 

i  ^ 

*»-«    ro 

ro 
CD 

■M 

CO 

1 

d 

O 

o 

o 

rXl 

X) 

d 

ro 

■M 

to 
CD 

k  3/4  m 

k  2  mi. 

,d 

4-» 
O 

O 

d 

o 

CD 
CM 

«-l 
1 

X5 
CD 

> 

•r-« 

•M 

o 

fO 

t  Gulc 
Stew 

•tH 

X! 
r0 

O 

ro 
> 

CD 

r— < 

o 

ra 

CD     CD     CD     CD 
CD     CD     CD     CD 

U,       1.^       J-,       ',_ 

o  o  o  o 

f0 

rJ 

a. 

1 

.      t^  -      - 

4-J 

d 

•r-l 
O 

a, 

O 

•r-l 

XJ 

fO 

u 

u     CD 

CD 

4-» 

CO 

tjl 

£ 

5   ^ 

5 

1 

LO    O    CD   CD 

r^ 

CD 

t^ 

CD 

CD 

f0    ^j 
>    XI 
^    XJ 
CD    -^ 
+j    <- 

W     r>i 

rji 
ro 
> 

CO 

to 
ra 

w 

d 

•H 

CO 

Willo 
Willo 

Willo 

o 

• — 1 

-r-l 

CU 

CO 

r-l 

1 
< 

COH    CO    lO 
CM    CO    LO    tO 

1     1  .  1     1 

<  <,  <  < 

LO 

l 
< 

CO 

1 

< 

CO 

1 

< 

LO 

CD 
1 

< 

V-4 

O 

O 

CD 

x: 

4-> 

o 

s 

\  ^  V^ 

^> 

^ 

^^ 

4-> 

•rH 

«— 4 

o 

<— 1 

CM    CO    vj'    LO 

to 

t^ 

CO 

CT) 

O 

^J 

r-l      CM 

CO 

"* 

LO 

to 

r--  co 

r-l 
1 

1 

r— 1      r—l      r-H      r— 1 
lit! 

1 — 1 

r—l 

r—l 

r— 1 

1 

CM 

rO 

1           1 

LO 

1 

t 

1 

1 

I     I 

1 

1 

1             1              1              1 

1 

1 

1 

1 

1 

r-l 

r-l 

tO 

$ 

C^ 

•»< 

CD 

to 

CN1 

I 

CO 


9 


• 


t 


X    J-  o 
K         rt 

•° 

Z    o  o 

K)    ^  c 
<        O 


<d 


CM 
CM 


5"        to      • 

5£>co  m    O 
'-'to  r-  O 


cm 

s  ° 


X5 
CD 
> 


Ou 


CJ 


o 

•rH 
■M 

I* 

o    » 


o 

(0 

rrj  0) 

H-«  t— • 

***  fU 

C3  r-l 

Pi  -rH 

u+  o 

2  H 


* 

c 

o 

■r-« 

CO 

•r-l 

O 

CD 

v-< 

(U 

— 1 

\ 

■r-i 

0 

+1 

ex 

CO 

CM 

CM 

(0 

(X 

* 

C 

O 

•»-< 

to 

CCL--J 

o 

0) 

V-i 

a. 

i — i 

\ 

•r-< 

o 

+i 

a 

,__! 

CQ.£ 

O 

H 

CO 

►— 4 

CO 

[X 

< 
< 

O 

h 

en 
O 

o 

3 


CM 
CD 
(0 

P.: 


o 

to*    CO 

-r-l 

o 

CD 

a. 


O 
a 


-ii 


(0 

°  o 

E-i 


a 
o 

*-> 

(X 

o)  .It 

r— <        t-t 
O.      O 


CO 

o 

+1 

CD 
O 


CO 


+1 


CO    CO    «sP     *tf     ""S1 


+1     +1     +1     +1     +1 


o  o  o  o  o 


lO    <^    M    CO    CO 


+1     +1    +1    +1    +1 


O    O    O    CD    O 


NH    N    lO    ID 
N    N    CM    CM    N 


N    <y    CN    CD    N 
to    CM    N    H    H 


■H    +1    +1    +1    +1 


+1    +1    +1    +1    +1 


LO    vj"     t^     CO    CM 
r— I     CO    LO     CM     CM 


O    CD    O    CO    CO 
LO    <— 1    ^J1    •— I    O 


CO 

en 

o>  " 
I    £ 
v  °° 
a  ^ 
CD  7* 

O  OT 


cr> 

CO    •r- 


0) 

o 

N 

a 
c: 

•r-H 


r-  co 


O  M_,  !+_,  co  co 
£J   o  o 


CO    co 
co   r-- 


co 

» 
to 

CM 
i— « 

CD    CO 

CO    CO 


o 

CO 

CD 

I 

CO 


f0 

Vh 

CX 


F 

CO 

fO 

CD 

CO 

U 

to 

•rA 

CO 

• 

t>> 

o 

r0 

*A 

c 

< 

o 
m 

CD 


tx 
o 
H 


f0 

h  m  m 

r— «      r— I        | 
|  |       CO     CO 

<£     <£    r— !      i— 1 


CO     o 


I 


O 
H 


5,^        \   \ 


r— I     CJ    CO    M*    tO 

N    N    CM    CM    C\l 
I 


I 

lO 


lO 


i 


I     I 


to   r-  co  oo  o 

CM    CM    CM    CM    CO 

I     I    I     I    I 


CO    to    CO 

r— i     r-i     CO 


+1  +1  +1 


o  o  o 


r-t     CO    ^ 
CM    CM    CO 


+1     +1     +1 


co   r-- 

CM    CO    O 


r— I 

CO 
CD 

I 

Q 


b 

to 

CD 


CO 

to 
I 

CD 


!_. 
CO 

cx 

co  h 
a  i     i 

O    Ol    O) 

£-*     r-l     f-H 


r-i       CM     CO 

CO    CO    CO 
I 


I 


I 


fO 

O 

XI 


o 
fa 

0) 

Cn 
C 
+-> 

O 

to 
w 
<D 
O 
O 
u 

a 
o 

»•-• 

CO 

■M 

a) 
> 

•r-l 

•M 
O 

crj 
O 

•r-t 

CO 
0) 

o 


(0 

> 


CM 

I 

PQ 


X> 


♦ 


► 


• 


• 


* 


WATER  QUALITY  ANALYSES 

AT  -  1 

TRACT  C-b 
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Tabic  1 

COREHOLE  AT-1 
MAJOR  CONSTITUENTS,  952  FEET 


Industrial 

Element 

C  &  L 

TOSCO 

Laboratories 

Sodium,  mg/1 

156 

136 

320 

Potassium,  mg/1 

0.6 

0.6 

N.D. 

Calcium,  mg/1 

37 

32 

43 

Magnesium,  mg/1 

22 

24 

20 

Sulfate,  mg/1 

215 

183 

210 

Carbonate,  mg/1 

12 

7 

28 

Bicarbonate,  mg/1 

372 

357 

670 

Chloride,  mg/1 

0.9 

0.9 

33 

Fluoride,  mg/1 

2.7 

2.1 

4.0 

E  Cations,  meq/1 

10.48 

9.53 

17.71 

E  Anions,  meq/1 

11.35 

10.03 

17.49 

%  Difference 

4.0 

2.6 

0.6 

Silica,  mg/1 

23 

21 

23 

PH 

8.4 

8.5 

8.3 

Calculated  TDS,  mg/1 

6G0 

582 

1,009 

N.D.     Not  Determined 
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Table  2 

COREHOLE  AT-1 
MINOR  CONSTITUENTS,  952  FEET 


* 


Industrial 

Hazen 

Element 

Laboratories 

C  &  L 

Research 

Cyanide,  mg/1 

<0.01 

<0.05 

Phosphate,  mg/1 

<0.1 

0.05 

Lithium,  mg/1 

<0.5 

0.04 

Phenols,  mg/1 

<0.001 

<0.05 

Sulfide,  mg/1 

<0.1 

0.40 

Ammonia,  mg/1 

1.8 

0.39 

Nitrite,  mg/1 

<G.l 

0.05 

Nitrate,  mg/1 

<0.1 

0.21 

Total  Organic  Carbon, 

mg/1 

7 

Oil  and  Grease 

0.003 

Color 

3 

Odor 

2 

Gross  ol  ,  pCi/1 

.1.3  *  3 

Radium   22  6,  pCi/1 

2 . 3  ±  1.4 

Gross  £  ,  pCi/1 

8±  9 

II  B-234 


• 


» 


C   &   L   LABORATORIES 


Uiunwitioi  fMioiy'iib  —  A/iojj  K),jociiV"-j.iy 


Genorol  Analytical  Services 


Date:       8-5-74 
Analyst:     s.    Sweeney 


To:    Mr.    Frank  Haas  '  •      '. 

The   Oil   Shale   Corp.  \: 

18200  West  Hiway    72 

Golden,    CO    80401  .        - "''."   v  •  ■  '      ' 

Customer  No.:  .    ,-.  >     -J  &  L  *>..:      97-0  /4-002-03 

TOSCO    952'    depth-    H*^  ,e>+  '"/   ,&P  °*   P«-««*-«*  *:*£*: 
CONCENTRATION"   IN  PPM  WEIGHT 


U335  Woftl  <Mlh  Avo 

GoMon,   Colo.    C0/.01 
(303)  270-9621 


Sample  No. 


ELEMENT 


CONC. 


tLC. 


KENT 


CONC, 


ELEMENT 


CONC. 


ELEMENT 


Uranium  . . • 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 
■  Ytterbium 

Thulium 

Erbium 

Hoi  mi  urn 

Dysprosium 

NR  -  Not  Reported 


** 


** 


Terbium 
Gadolinium 
Europium 
Samarium  _.  .; 
Neodymium 
Praseodymium 
Cerium 
Lanthanum'  _ 
Barium 
Cesium 
•  Iodine  ■[■.   ,  ■ 
Tellurium  \ 
Antimony  / 

Tin  '   /..'•' 
.  Indium 

Cadmium  '.'•  . 

Silver 
■  Palladium 

Rhodium 


Ruthenium 
Molybdenum 
.';'.'■'       Niobium 
-  •• .-'/  Zirconium 
■\". :  •■' Yttrium 
'•••  '••'■•;■  strontium  . 
.';•'.'•■.•  "'  Rubidium  ■■ 
.•'•'  *.•"''  Bromine 
0.  p4  Selenium  . 
[';■'' '•\:'"^  'Arsenic  .- 
•'■'.':•.••';  •  Germanium 
'..■■■' /•!;;=  Gallium  '  '. 
y':./''<';i   Zinc 

■•■;.';>  ':>.'•:■  'Copper- -V; 

,'std  .'!'  Nickel'.  ': 

*!-r  ■"-•'.'•  Cobalt  '■'..  ' 

.'•.;';••'  '.';;'  Iron 
.  .-.  •  •_  Manganese 
.-••''  .Chromium 


Vanadium 

0.03   Titanium 

.':  0.  0006  Scandium  ■' 

o.  ooi'-  Calcium     ;. 

■\.    ■''  '.'    .Potassium 

V;6;v    •.'.'    Chlorine  ■; 

';,oJo3':.V  Sulfur.-      ' 

'  6.003    Phosphorus 

'"'.;'.'    :;'•'■■    Silicon  • 

'.'.. Q.' 2     ;._  Aluminum 

j  0. '00.2  •  Magnesium", 

,  0.001  •  sodium 

.0.09   ■    Fluorine 
•  '■■;':'  ■'  '* . 

V.O.l     .    Oxygen    •. 

0.02  •     Nitrogen  . 

.0.04"  Carbon  ■.,'., 

;';c,t 
Boron 

Beryllium 

Lithium 

Hydrogen 


CONC, 


0.01 
0.1 
0.0  05 


.*".  '•■. 
'*'■  . 
-18 

* 

«* 
'    * 

•I  NR      ■ 

,.♦   .         i 

\  NR 
NR 
0.01 


NR 


All  elements  not  reported  XSW^MvS^iX 
**Source   Contamination 


<0.001   vg/ml,,;     ^Reported  by  .  different  methods 
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/  V  /IA 


/ttulflitjl  JiJ  Coni*lii*t    Chimin 

2coo  m~st  ?ri"ni  Avrwjc 

DLNVLK.    QCWJiO      (.02  11 
AMAtVII*   tiroat 


TCLtPHONT.    <55-3641 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central ,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado  80202 

Attn:  John  Matis 


% 


Caldun  (Ca) 
}'<aqnesiu:n  (Kg) 
Sodium  (Wa) 
Carbonate   (CO}) 
Bicarbonate  (CUO3) 
Chloride   (CI) 
Sulfate  (SO/) 
IHtrate  (NO3) 
Phosphate  (1-0,) 
Silicon  dioxide 
Iron  (Fc) 
Fluoride  (F) 


MILLIGRAMS 
PER  LITER 

43 

20 
320 
28 
670 
33 
210 
Less  then      0.1 
Less  than  0.1 
23 
0.07 
4.0 


P.  alkalinity,  in  terra 

calcium  carbonate 
:0  alkalinity,  in  terra 

calcium  carbonate 
Hardness,  in  terms  of 

calciuv.  carbonate 

PH 
Turbidity 


of 
of 


Total  dissolved  solids 

C.O.D. 

MB- AS 

Phenols 
Cyanide  (Cn) 


Less 
Less 
Loss 


Nitrite  (1:02) 
Sulfur  (S) 
Lithiun  (Li) 
Barium  (Ba) 
Koxavalcnt  chronlum 


Less 
Loss 
Loss 
Less 
Less 


23 

570 

190 
8.3 
5  units 

C20 
21 
than  0.5 
than  0.C01 
than  0.01 

then  0.1 
than  0.1 
than  0.5 
than  1.0 
tli an  0.01 


MB 


*t",r* 


.S  O?: 


AVJMICAN    /ivn   or    rrrr/.i    CVUMllTT 
AA-.HKV.U    CliSAMCAl    :   <\>  'Y 
/J-.     III./   <    Ol!     liUMIllS'    tOClPTV 
AMI;    (II     O'MCIAt      l.f'.ll-'J    (IUMIITI 
[„MI    UV      I    l.r.MJ.    I    l'I     O.-      *i>..l:iCA 

ninouu   op   1  o.>o  technology 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


7/1177-1 

1231 


SAMPLE  MARKED:       Sornhun  Gulch  tap— — Ptffa chute  952' 
ANALYSIS: 


SAMPLFS  ARC  [IISCARPED  IM  11  PAYS  F  9CU  OATC  CF 
ktl'OKT  UNLISS  WE  Any  RCQUESTffD.  IN  WHITING. 
TO  RIUIH  1IKM  FOR  A  LONG1X  I'ERtCO  PERISH- 
ABLE   sampi.s    Ant    usually    :ir.r/.~:  l O    i».'j.-lo- 

IATELY  UHI  I'SS  CLITHV  HAS  «!OU!  Sl.'.O  SPECIAL 
HANDLING      FREEZING.     ETC.)      IN     ADVANCE. 


HILH -EQUIVALENTS 


2.15 
1.65 

14.04 
0.93 

11.05 
0.93 
4.37 


0.60 
Br— 

0.21 

MILLIGRAMS  PER 
Arsenic  "(As) 


lift 


/tf.Yl 


Selenium  (Se) 
Cadmium  (Cd) 

Copper  (Cu) 
Down  (D) 


LITER 
0.02 

Loss  than  0.01 
Less  than  0.01 
than  0.1 


Less 


2.5 


Konganasa  (Kn)  Loss  than  0.05 


Silver  (Ag) 
Zinc  (Zn) 
Karcury  (ilg) 
Hydvoxida 
Residual 

chlorina 
Borwl  1  <  u:n 
Molybdenum 
Ler.d  (Pb) 
Anrnonia-oitrogG 


Loss 
Lgss 
Lccs 
Loss 

Loss 
Loss 
Less 
Less 

n 


than  0.01 
than  0.5 
than  0.01 
than  0.1 

than  0.1 
than  0.1 
than  0.1 
than  0.05 

1.8 


TUG  INDUSTRIAL  LABORATORIES  COMPANY 
CHEMIST 


,H,.  «fWT  »  HOT  TO  I.B  ««ODUC.D.  IM  WHOLB  Of   t«  f^T.  «l.  AOV.RT.S.MO     r^OSCS     NltMOUT     O.TA.H.KQ     M..OI     W*OT.:h     AulMM.2A1.OA 
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Table  2 

MINOR  CONSTITUENT  ANALYSES 
CORE  HOLE  AT  1-1A 


% 


Element 

960  Feet 
Industrial 

1344  Feet 
Industrial 

.      1424  Xeet 
Industrial 

1620  Feet 
Industrial 

1G20  Ft 
Cc\L 

Cyanite,  mg/1 

<  0.2 

<0.01 

<0.01 

<0.01 

<  0.05 

Phosphate,  mg/1 

<  0.1 

0.3 

<  0.1 

<  0.1 

0.06 

Lithium,  mg/1 

0.6 

.<0.5 

<  0.5 

<0.5 

0.03 

Phenols,  mg/1 

<  0.003 

<0.001 

<0.001 

<0.001 

<  0.05 

BOD 

1.0 

COD 

9.4 

19 

16 

17 

Sulfide,  mg/1 

<  0.1 

<  0.1 

<0.1 

<0.1 

Ammonia,  mg/1 
Nitrite,  mg/1 
Nitrate,  mg/1 

1.9 
<  0.1 
0.46 

<  0.1 
<0.1 

1.6 
<0.1 
<0.1 

2.2 
<0.1 
<0.1 

0.8 

<  0.005 

0.32 

Total  Organic  Carbon, 
Oil  and  Crease 
Color 
Odor 

mg/1 

8 

0.018 
7 

1 

Gross  o:  pCi/1 
Radium  226  pCi/1 

5.9  +  2. 
0.3  +  0. 

6 
5 

Gross  j3  pCi/1 

Gross  cc  (incl.  Ra  226)  and  gross  j3  done  by  Mazen  Research,  Inc. 


7  +  13 
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C   &'L   LABORATORIES 

General  Analytical  Services  ;|    . 

To:  Mr.  Frank  Haas 

The  Oil  Shale  Corp. 
18200  West  Hiway  72 
Golden,  CO  80401 

Customer  No.: 


tioiMOnioi  /\noiyim  —  Mms  l>|juo! roi (>•.'! i  / 


Date:    8-5-74 

Analyst:     s.    Sweeney  '«. .  . 

C  &  L  No.:      97-066-002-02 


M335  Wo»l  AMU  Avo 

Goldon,   Colo.    CCM01 

(303)  2/0-9621 


ELEMENT""    CONC.   ELttfcXl 

Uranium    "       Terbium 

CONC.   ELEXtNl 

Ruthenium 

CONC.   ELtWtNl 
Vanadium 

CONC. 

j 
0.003- 

•  - 

■  ••. 

Thorium      '•  -.  Gadolinium 

Molybdenum 

0.09   Titanium 

0.01  . 

Bismuth       '  '  Europium   >-; 

'.-..."•■  ...  Niobium  • 

".0.008  Scandium  '.  . 

.  0.001 

• 

Leacj      '  .0.00*3  Samarium 

•;v  .  •  .•*  /  Zirconium 

•  •  •'  Calcium  ' 

:.21; 

Thallium       '   Neodymium 

:  "'.  '  ••  "Yttrium 

•-'..,••'•'.'  .Potassium 

.0.4          | 

•  •  ■    : 

Mercury  *   p'.  0005  praseodymium 

". '•  .'•.  -'•'■  strontium  . 

l  •  •:."  Chlorine  ■; 

3   • 

.""•■:   '■  '   •  -  : 

■ 

Gold    .   •..;•'    Cerium 

:.;'•'.'.,.-''  Rubidium 

;':  ,oio08.  Sulfur/   ";-, 

.MC   ■_  ,  .  .  .-  • 

Platinum     v. .'.;.   Lanthanum  #_ 

'''.'■  ']■  ■•'"  Bromine 

'.  o.Ol   Phosphorus 

0. 02  •  • 

Iridium      ."  "  '  Barium  ■  • 

0.01  Selenium 

0.002.  Silicon 

0.06 

Osmium    '.  :"    '"■■',     Cesium   ..'" 
Rhenium-        :  •  Iodine  .-.  ';• 
Tungsten   "•'  **  • '   Tellurium  .' 

'■■:':         ' .  -'Arsenic  . - 
";  .0.001  Germanium  7 
.'  -.:  •'..;■  Gallium  ''■■ 

•'.  0.  02   Aluminum 

.0:005  Magnesium; 
,.  O.'OOl'  Sodium 

0.1  . 
:  20   '.•• 
'  MC     •'.;•  •  • 
..  •  0.'6 

:': ":  nr.  .. ..' 

.»•■•. 
*   .■•..■■ 

Tantalum  .''**      ;"  Antimony  .;'  . 
Hafnium   •  V  '■  '   Tin   ;  ..,.!... 

r,V"> -s':f:i  Zinc   .>.'. 
. ...  * . .-  •.■  /  •   •    •".*•' 

./.':••;■ ■;;■:-;■-.'  Copper-  V.'v 

.  0.03  •  Fluorine  • 
'  •0.01. .  Oxygen  ','■': 

Lutetiun       '.'.'•  Indium 

••std;-'  Nickel  •  - 

.  .   .  i*      . 

■0.02.  Nitrogen 

■•;.-  NR  -.. 

•  Ytterbium'     •  ':   Cadmium 

"  T; '-'-  ■■'/'  '•  Cobalt  '".■.. 

.•'  0.007  Carbon  .', 

NR 

Thulium       ■    Silver 

■  "/•■'''.•. ■'',■./  iron   ;; 

■■•.';-0.'2  .  Boron  '• ';• 

Erbium          .  Palladium 

•  .-;  •'•■  Manganese 

•;'  0.01  •",  Beryllium 

■  •  li                  ' 

•   O.00006. 

'i 

llolmium   .  :•  '  ;   Rhodium 

'.';■  •'.•••'.".  .Chromium 

•  '..  0.007  Lithium 

0.02 

Dysprosium  '.            ...  • 

•  !'•  •  "   :  ..-L.   •  •  ■ 

' .:..  •'.  '  .'  Hydrogen 

NR 

• 


KB       Mot  RcDortpd  <0. 001  vs/rcl  ■"    .'  *Flamele'ss  Atomic  Absorption 

All  elements  not  reported  XBWV'^syV^<>       '     .,    v.' •'•;•'.•'•  .     '  .     •      •'. 

**Source   Contamination  ^,.  ,.  ...  ,;•.•.'..•.•     .'      •  .    •  • 
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• 


♦ 


• 


C   &    L   LABORATORIES 


Elements!  Anolysls  —  Mr.ss  Gpoclromotry 


* 


Genera!  Analytical  Services 


Date:      8-5-74 
Analyst:     s.    Sweeney 


To:  Mr.  Frank  Haas 

The  Oil  Shale  Corp. 

18200  West  Hi way  72 

Golden,    CO    804  01^ 
Customer  No.:  N  C&LNo.:      97-074-002-03 

Sample  No.:    TOSCO  1620'   Idepth •  Jfi^k-  T*»«  */^  /£„■//»/*- 

y      CONCENTRATION'   IN  PPM  WEIGHT    • 


14335  West  AAih  Ave 

Golcion,    Colo.    P0401 
(303)  270-9521 


ELEMENT 


Uranium 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Hoi  mi  urn 

Dysprosium 


CONC 


ELEMEN1 


CONC.    ELEMENT 


CONC. 


ELEMENT 


0.003 


** 


CONC. 


Terbium 

Ruthenium 

Vanadium 

0.  001 

Gadolinium 

Molybdenum 

0.05 

Titanium 

0.07 

Europium 

*  .  .    Niobium 

0.002 

Scandium 

0.0003 

Samarium 

Zirconium 

•  Calcium 

* 

Neodymi  urn 

•    Yttrium  ' 

Potassium 

* 

Praseodymium 

Strontium 

.0.7 

Chlorine 

* 

Cerium 

Rubidium  • 

0.008 

Sulfur/ 

* 

Lanthanum 

Bromine 

0.002 

Phosphorus 

* 

Barium 

0.06       Selenium 

0.004  . 

Silicon 

*. 

Cesium 

0.0009  Arsenic 

0.008 

Aluminum 

2 

Iodine 

•    .  .•     Germanium 

0.005 

Magnesium 

G 

Tellurium 

Gallium    '  ■' 

0.002 

Sodium 

* 

Antimony 

.■•>••:  Zinc 

0.09 

Fluorine 

* 

Tin 

■j    Copper- 

0.02 

Oxygen 

NR 

Indium 

std     ■■  Nickel     •. 

0.02 

Nitrogen 

NR 

Cadmium 

Cobalt 

0.007 

Carbon 

NR 

Silver 

.     Iron 

0.4 

Boron 

0.0002 

Palladium 

Manganese 

0.1     • 

Beryllium 

Rhodium 

.Chromium    ■ 

,0.007 

Lithium 

* 

. 

• 

Hydrogen 

NR 

NR  ■  Not  Reported 


All  elements  not  reported  xgrc<)££W<2S§HS 
**Source   Contamination 


<0.003.   yg/ml  *   Reported  by  different  methods 
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?coo  v,rr.T  r^nt  avtmif 
DLNVCR,   CU.Cs;/Jx)     002 11    ' 
ANAUSli   KCfO.TT 


TtLeno«e  4oo-3c«i 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 


6/21/74 
6/27/74 


LAB.  NUMBER: 


054 


« 


SAMPLE  MARKED:     Arco  6/20/71  Sorghum  Gulch  .Agifer  Test  1A 
960  Feet 
ANALYSIS: 

MILLIGRAMS' 
PER  lITER 


(AMPl.CS  ARC  OlSCA.TPrD  III  IS  DAYS  Ff«OM  DATK  OP 
REPORT  UNLESS.  WE  a;:L'  RFOlH.'SYL'tV  IN  v?i::\G. 
TO  RETAIN  THLA\  ioj  a  ic.cr:  .-..nov  l.:.-r.»<- 
aim  f      sa'.\pii~s    ARF     USUALLY    El:  ':.'■>. f.td     iv.'.^-i>- 

iatply    UNLi-fS    curia    has    nccu.'oTi  d    social 

HANDLING     (FKtEZlKG.     L1C.)     IN     AlA'AI.Ct. 


Calcium 

%      17  • 

Lithium 

Magnesium 

■Hr  220   '•  - 

Barium 

Sodi  urn 

Hexavalent 

chromium 

Carbonate 

lii                   37    t 

Arsenic 

Bicarbonate 

320    vr. 

Selenium 

Chloride 

±U                 24    4 

Cadmium 

Sulfate 

7T^~              1C5    ;. 

Copper 

Nitrate 

0.46' 

Boron 

Phosphate 

Less  than  0.1' 

Manganese 

Silicon  dioxide 

27    - 

Silver 

Iron 

Less  than  0.05' 

Zinc 

Fluoride 

1.0  f -6 

Mercury 

P.   alkalinity,  in  terms  of 

Hydroxi  de 

calcium  carbonate 

30 

Residual   chlorine 

MO  alkalinity,  in  terms  of 

calcium  carbonate 

260 

Beryllium 

Hardness,   in  terms  of 

Molybdenum 

calcium  carbonate 

96- 

Lead 

Total   dissolved  solids 

780     u«'i' 

'i 

Ammonia-nitrogen 

1.9 

Dissolved  oxygen 

5.8 

5- Day  D.O.D. 

1.0 

C.0.1). 

9.4 

pll 

8.3 

Turbidity 

3  units 

MB -AS 

Less  than  0.5 

Phenols 

Less   than  0.003 

Cyanide 

Less   than  0.2 

Nitrite 

Less   than  0.1 

Sulfide 

Less  than  0. 1 

MILLIGRAMS 

PER  LITER 

0 

6 

Less 

than 

1. 

0 

Less 

than 

0. 

01 

Less 

than 

0. 

05 

0. 

011 

Less 

than 

0. 

01 

Less 

than 

0. 

1 

2. 

4 

Less 

than 

0. 

05 

Less 

than 

0. 

01 

Less  than  0.5 
Less  than  0.01 
Less  than  0. 1 
Less  than  0. 1 

Less  than  0. 1 
Less  than  0. 1 
Less  than  0.05 


• 


W&f.V.U'.S  O?: 


A/*.'  V.ICI.U   /-in  rr  rr-'"»i  cuTmists 

(J,.  .Hi  ,  :l    Ci   .. 'if.. I.    r     ..I.    IY 
A    .    i!lv/-   I   ml     <  .      -..I-'  .•   ■  '  -ir.TY 
It    T   o  ■    o.  Hfi'i         •'i  .  .   i  •:    *MSTJ 
I*/.'.'  UV    I  li'.ll.i      .  S    i  •      /  W  i  l<  A 
lw,inuK     (•(■    IiaM    li  (  Hi.'JI  OOY 
IIUA'.S  M 


thg  if jnusniAi)  la:;o;:a.tc»r:s  cg.v.pai  iy 


ci:;:.v.i:»t 


«.»i-T     «r>n    AI)V(<  lltHIIK.      rtlDf-O'CS     WI1IIOUT      O&TAINIIIO      PIIIOII      WOilll'.ll      AIM  HJr  1 1 A I  ion 
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TIE  UBSSTBi/U.  IflGSO.TlIOiS  eSK3PfltI¥ 


• 


A«j1\Ii(jI   jnj    Conlkllirf    Cttrmli 

?600   r.rr.T    ?«TH    AVTMIF 

DCNVT.H  .    CL<  (XIAOO      mi  I  1 

ANAlYSIt  etroai 


TELCilOS*:   «St>-36<l 


ii 


ATLANTIC  r<!CI!PIELf>  COW  ANY 


DATE  RECEIVED:         7/3/7* 
DAVE  REPORTED:        &/1/74 


LAB.   NUMBER: 


H5; 


SAMPLE  MARKED:      Sorghum  Culch  1A  1,314  Feet  Top 

ANALYSIS: 

MILLIGRAMS 

PER  LITER 


% 


SAMPLES  ARC  IMSCAROrt)  IN  m  pays  from  date  oc 
RLPORT  UNLESS  «M  ARE  RFOUCSTKO,  i:'  *  rn-.;. 
TO  RETAIN  1  w:w  FOi;  A  LOMG'CR  pmmoo  PF.riSM 
ABLE  SAMPLES  ARC  USUALLY  0l!C'../.;  ;:  I  aval  U- 
IATHLY  UNLESS  CLITNT  HAS  RLCUCSl  t  C>  SPECIAL 
HANOLING      (f-RCCZING.     LTC.)      IN      ADVANCE. 


MILLI-EQUIVALENTS 


Calcium 

14 

Magnesium 

7.1 

Sodlurr. 

250 

Carbon a te 

25 

Bicarbonate 

600 

Chloride 

20 

Sulfate 

65 

Nitrate 

Less 

than  0.1 

Phosphate 

0.3 

Silicon  dioxide 

14 

Iron 

Less 

then  0.05 

Fluoride 

18 

P.  alkalinity,  in  teres 

of 

cnlci u:r.  carbonate 

20 

HO  alkalinity,  In  terns 

of 

calcium  carbonate 

495 

Cacirr.1  urn 

Hardness,  in  terns  of 

Copper 

calcium  carbonate 

64 

Boron 
Manganese 

Total   dissolved  solids 

600 

Silver 

C.O.D. 

19 

I'3-AS 

Less 

than  0.5 

Zinc 

Phenols 

Less 

than  0.001 

forcury 

Cyanide 

Less 

than  0.01 

Hydroxide 

Oil  on"  no 

Hi  trite 

Loss 

than  0.1 

Bcrlyium 

Sulfur 

Lose 

then  0.1 

Lithium 

Less 

than  0.5 

Kolybctenuai 

Barl  ura 

Loss 

than  1.0. 

Lead 

Hexavalent  chromium 

Lees 

then  0.01 

Arsenic 

Loss 

then  0.01 

Selenium 

Loss 

than  0.01 

M&&ZX   07: 

1 

0.70 

pH            8.2 

0.50 

Turbidity 

12.73 

i» 

4  units 

0.B3 

9.94 

«I.11 

0.52 

SL 

1.35 

0.37 
0.95 

MILLIGRAMS  PER  LITER 

Less  than  0.01 

Loss  than  C.l 
0.6 

Loss  than  0.05 

Loss  than  0.01 

Logs  than  0.5 

Loss  than  0.01 

Loss  than  0.1 

Loss  than  0.1 

Loss  than  0.1 

Loss  than  0.1 

Less  than  0.05 


AMERICAN  A»S"N    or    CFRFAl     CUC'.'ltTI 

Ai.jrion  Cii.'amcai    (<xi:'fY 

A'.'.l  Pl'/.ll  Oil     <l    :/<•',-,!•    IPCIPTY 

ASt'N   Cl     <  :  i  Vi-M     I- AC  I  HO    ri.     MltlS 

t)irr\    i:  .>n.i.  .ii   <>.-•    aw.iiiCA 

■  If  SIM  V'ti.  Oi"     FOOO    ICCH'KUCKJY 
tlO'AA    XI 


THE  INDUSTRIAL  LABORATORIES  COMPANY 

Wi  •■  ~v-^  C^°a^    /_/  w^ 


CKUMIST 


• 


Mil    REPORT    IS    NOT    TC    EK    R  t  P  RODUC '.U  '■>.    IK    WKOLD    OR    IN    PART.    FOR    ADVBRTlSlKO      FunfOlBJ      WITHOUT      OUTAINlNO      PHIOK      WP'TTPW      AUTHORISATION 
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• 


• 


o 


tee  ftessraaiL  iammtsisss  ufsmi 


• 


Ai'IjIkjI  jiJ  Conmlli*t    Chiiinti 

?POO    ¥.r.ST    ?9TH   AVYNVF 

OrNYtK',    CCX  (VIA.-X3      t£>7\\ 

ANAIYJU    MPCXIT 


TtLniCA'v:    -155-3641 


ATLANTIC  RICHFIEXD  COM-PAW 


DATE  RECEIVED:  7/3/74 

DATE   REPORTED:        8/1/74 


LAB.  NUMBER: 


115G 


SAMPLE  MARKED:       Sorohum  Gulch  1A  -  1,424  Feet  Bottom 


% 


ANALYSIS: 

Cal  ci  un 

Magnesium 

Sodium 

CGrbonatc 

Bicarbonate 

Chlori  ds 

Sul fate 

Nitrate  Less 

Phosphate  Loss 

Silicon  dioxlda 

Iron  Less 

Fluorldo 

P.   alkalinity,  1n  terms  of 

calcium  cerbonate 
HO  alkalinity,  1n  terras  of 

cal  dun  carbonate 
Hardness ,   1n  terns  of 

calcium  carbonate 


Total   dissolved  sol  Ids 

Arcronla-nltrogan 

C.O.D. 

MB -AS 

Phenols 


Cyanide 
Nitrite 
Sul  fur 
Lithium 
Barium 


Lcr.s 
Lcsr. 

Loss 
Less 
Less 
Loas 
Lees 


MILLIGRAMS 
PER  LITER 

11 
9.X 

300 

20 

610 

20 

52 

than  0.1 

than  0.1 

12 

than  0.05 

20 

23 

500 

64 

640 
1.6 
1G 
than  0.5 
than  0.001 

then  0.01 

than  0.1 

than  0.1 

then  0.5 

than  1.0 


samples  are  tMsr/.RDFD  m  iJ  PAYS  rnow  oatc  or 

KEPOR1     Ulil  Lli    WL     ARC     RrOOCSTCD,     IM     IVaiTISS. 
TO    RETAIN    THEM    I  OR     A    LCI.l,!  R     P'RIOO.     Ff.-.l     • 
ABLE      SAMPLES     ARK      USUALLY     DISCAROFD     l-.'-D- 
IATELY      UNI  I  SS     CLIENT      HAS      KEGUESTCO     SPECIAL 
HANDLING      UKEEZlNG.      ETC.)      IN     ADVANCE. 


HILLI-EQUIVALEirrS 


Cadail  ura 

Coppor 

Boron 

Manganese* 

Silver 

Z1nc 

l'orcu\y 

Hydrojrtda 

Chlorine 
Beryllium 

Molybdenum 
Lead 


0.55 

pH 

0.78 

12.86  !">.»* 

Turb 

0.93 

1. 

10.00 

0.79 

!.•« 

1.00 

0.32 

1.05 

MILLIGRAMS 

?ER  LITER 

Less 

than 

0.01 

Less 

tii  an 

0.1 
4.1  ' 

Less 

than 

0.05 

Lgss 

then 

0.01 

Less 

than 

0.5 

Loss 

then 

0.01 

Loss 

than 

0.1 

Less 

tli  an 

0.1 

Le^s 

than 

0.1 

0.4 


1.0  units 


Loss  then  0.1 
Less  than  0.05 


llexavalent  chromium 

Arsenic 

Solonium 


MKXSEXt  07-. 

'  JWRICAM    All'll    Of    CrftEAl     CUCVISTJ 

u     i.K/.'i  ci::micai    iocihty 
fj'.~mcAM  chl  cm. mis i i'  r.ocisrY 
ah  m  of  c>  nciAi.  i.ArnJO  chvmiiti 

l/.;l'rv  U.iHiHil  <••■  AMlihlCA 
MltlllUTO  Of  (Ml  1LOU.OLO-JY 
HO '.'.A   XI 


• 


Less  then  0.01 
Less  then  0.0 1 
Less  than  0.01 


the  industtmamaboratp^ies  company 

1.1s.   


_J^  (XAA- 


LlMU 


CKE/.UST 


TllH    l.l'POM    IS   HOT   TO   Dtl    fcC? PRODUCED.    IN   WHOl  C   Or.    IN    PAhT.   EOI<    ADVCRTli'NO      PUAf'OSuJ     WITHOUT     OUTAIIIINO      PRIOft     WftiTTCtl     AUTIIPPUATlO 
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# 
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• 


TOE  KHJSnHAi.  LAD90ATGBIES  CSMPAUY 


A*'!)H(jI   <i«./   Ccniuhn  [    Cl'tniill 

JCOO    KV5T    ?9T><   AYCNUf. 

Dl'NVLR,    CCX.OUAJX)      M2II 

ANAlYHf    ltPO«T 


TCLrj'JUXE    455-36*1 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 


7/6/74 
6/3/74 


LAB.   NUMBER: 


1230 


SAMPLE  MARKED:        Sorghum  Gulch  Test  1A  -  Bottom  1,660  Feet 


ANALYSIS: 

KILLIGRAI- 
PER  LITLT 

s 

Calcium 

9.8 

* 

Magnesium 

7.2 

*  Sod1 urn 

300 

Carbonate 

31 

Bicarbonate 

620 

Chlorlda 

26 

Sulfate 

37 

• 

HUrate 

Less 

than  0.1 

Phosphate 

Less 

than  0,1 

Si  1  icon  dioxide 

13 

Iron 

Less- 

then  0.05 

Fluoride 

20 

P.   alkalinity,  in  terrs 

of  calcium  carbonate 

25 

MO  alkalinity,  in  terms 

of  calcium  carbonate 

510 

Cadmium 

Hardness,  in  terns  of 

Copper 

calcium  carbonate 

54 

Boron 
Hanganese 

Total   dissolved  solids 

640 

Silver 

Aisnonla-nltrogen 

2.2 

Z1nc 

C.O.D. 

17 

IB-AS 

Los  s 

than  0.5 

Kydroxlds 

Phenols 

Lor.  s 

than  0.001 

Chlorine 
Beryllium 

Cyanide 

Less 

than  0.01 

Molybdenum 

Mltrlta 

Less 

than  0.1 

Lead 

Sulfur 

Lc<;s 

•than  0.1 

Lithium 

Less 

than  0.5 

Barium 

Le<v5 

than  1.0 

Hexavalent  chromium 

Loss 

than  0.01 

Arsenic 

Less 

than  0.01 

Selenium 

Loss 

than  0.01 

USXZZ3&  OP: 

SAAAPtES  ARE  DISCARDED  IN  15  DAYS  FROM  D'.Tf  or 
REPORT  UNLESS  WE  ARC  RFQUCITZD.  IK  WNI7IHC 
TO  KCIAIN  1HIM  I  OR  A  LCI. G1H  PGPIOO.  P'SRHM- 
ABIE  SAMPLES  ARC  USUALLY  DI'TARDf-D  I'.VLLV 
IA1CLY  UNLESS  CLITNT  MAS  REOUl-STEO  SPLClAL, 
HANDLING      IFNEE2ING.      ETC.)      IN     ADVANCE. 


A«ri>irA«  Ann  o.'    crr.i<i    cwaMiiT* 

/.i.'.    RIC/.U   Ci..<"ir*L    IfCIKTV 

tj.-:<u\c/.n  <>'i    (ii.fiii:'  ;'-.  i~ty 
Hi-H  <  ,-   r;  moai    itACinu  fr.MijT5 
Ut:tt'Y    t>i!>lll.   >';«    Of    /J.".:*iCA 
M.jinuTV.    or-    ro^J    TCCHNOIOOV 
IIOMkA    XI 


MILLI -EQUIVALENTS 

0.49 
0.59 


PH 


8.4 


13.07 

|V<?M 

Turb1d< 

1.03 

!.•• 

2  un1 

10.22 

f0.l<- 

0.73 

0.77 

0.32 

1.08 

MILL1 

GRAMS  PER 

LITER 

Less; 

then 

0 

01 

Less 

than 

0 

1 

Less 

than 

0 

1- 

Less 

than 

0 

05 

Less 

than 

0 

01 

Less 

than 

0 

5 

Loss  than  0.1 
Less  than  0.1 
Less  than  0.1 
Less,  than  0.1 
Less  than  0.05 


TfSL:  INDUSTRIAL  LABORATORIES  COMPANY 
CHEMIST 


tint    RKPOftT    It    l.'OT    10    fed    Rfil'POOUCttD.    IH    WHOLft    01    IN    PART.    TOM    AOVPRTltINO      M'nPOiC)      WITHOUT      C'OTAININO      PRIOR      WfMTTKM      AUT  HOO  I2/.T  IO!< 
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WATER  QUALITY  ANALYSES 

AT  -  lc 

TRACT  C-b 


• 


II  B-2U6 


• 


• 


♦ 


. 


• 


% 
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o 
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u 

CO 
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o 

£G 
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ID 

to 

r-l 
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CO   CM 

H(1    N 
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CO 


cm   «3« 


N    Hrl 


r-t 


to 


O  % 

CO  ? 

*-«  D 

o  £ 

*•  4-. 

ID  « 

CO  ^ 

to  %— 


co  co  cm 


co  co 
r-»  cm  co 


co 


o  o 

CO 
CO 


O  CM  N   u  01 
y     CO   CM 


H   H    Tf   f 


r~l    CO     CO     LO 
r-l  CO 


co  ^r 

r-l    CM    LO  O    CM    en    N  O 

•         ••  ••••  • 

'^rr^f-ir-iocoio^co'— <  <— ecoo 

CM    LO    CM  r-l   rH  r-l  to 


.  J 


% 


to 

O 

w 

CO  H 

?h  to 

O 

CO 

g° 

O 
«4-l 

0 

£      » 

O 

co 

fc!    1 

r-l 

t-l 

ft  £ 

O 

to 

r-5 

w  < 

CO 

1 , 

PQ 

£  w 

r— 1 

j-j 

< 

H  W 
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U399S7DBAL  lfiD@EMIOES  C8E3PAHY 


Amly'iejl  *nJ  CcninUini    Ctimnll 

2600   v.rr.T   ?9T»I  AVTNUf 

OCNVl.R.    tlX.OMAJO      W2II 

ANALYSIS  ctroti 


TULLTtO^   455-3G<t 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


8/23/74 
8/27/74 

2314 


SAMPLE  MARKED:       SG  At  #1C  DST  -  1,362  Feet 
ANALYSIS: 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  TRO'A  DATE  C= 
REPORT  UNLESS  WE  *Ke  REQUESTED.  IN  Willi:'.;;., 
10  kfclAIN  TtinW  (OR  A  LONGER  PC  SHOO  r-EKlSH- 
API  E  SAMPLES  ARF  USUALLY  DCCAKCfiO  I.W.tD- 
IATELY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING,      ETC.)      IN     AOVANLE. 


« 


Ammonia-nitrogen  0.4 


Hardness,  in  terms  of 

calcium  carbonate 

350 

C.O.D. 

11 

MB -AS 

Less 

than  0.5 

Phenols 

Less 

than  0.00 

Cyanide 

Less 

than  0.01 

Hydrogen  sulfide 

Less 

than  0.1 

Nitrite 

0.3 

Lithium 

Less 

than  5 

Da  Hum 

Less 

than  1 

Hexavalent  chromium 

Less 

than  0.01 

MECfEBLS  OF: 

Hydroxide        Less  than  0.1 
Total  dissolved 

solids  990 


pll  7.7 

Turbidity      2  units 


MILLIGRAMS 

•'PER  LITER 

••MILL I- EQUIVALENTS 

Cal ci  urn 

71 

3.543 

».*** 

<  (&A.V-  |,;i 

Magnesium 

42 

3.457 

J,    H  U 

^  *■•» 

Sodi  urn 

260- 

11.308 

ii.  V^ 

/  ^-vo.i'-n.' 

Carbonate 

Less  than  0.1 

*/'Mf*t? 

Bicarbonate 

480 

7.872 

I.?"? 

- 

Chloride 

25 

0.705 

.1  Q 

l.rt 

Sul fate 

440.,. 

-  » 

9.152 

Hi  trate 

Less  than  0.1 

o* 

Phosphate 

Less  than  0.1 

Silicon  dioxide 

22 

^            0.579 

MILLIGRAMS  PER 

LITER 

Iron 

Less  than  0.05 

Fluoride 

1.8 

Arsenic 

Less  than  0. 

01 

P.   alkalinity, 

in 

terms 

of 

Selenium 

Less  than  0. 

01 

calcium  carbonate 

Less  than  0.1 

Boron 

1. 

3 

I'D  alkalinity, 

in 

terms 

of 

Manganese 

0. 

26 

" 

calcium  carbonate 

390 

Mercury 

Less   than  0. 

01 

• 


AWPMCAH    I'V'i    or    cmfAl     OCMI1TS 

A.MI    Ml   AN     III.  f.MfAl       t.    >.'!(■  1Y 

ajhhkii  <'H    ni.ni'.r.'  :r/i."iv 
am  ii  <>:    rxiici/i    iaiii.m   CKCMitTt 

»»fl  I.V     ll.'.l.iLrill    <).•     AMI  WlC A 

imiiiuii'    i,r    i  uco   lcciiMunx/Y 

HO'AA    XI 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


±t: 


CIllMfST 


imj  mpdm  it  hot  to  «&  Kerr.ot-ucro.  in  wHOLt  on  in  rA^.  ro«  aovkutisino    runrosrs    v.-mio-jt    Obtaining    nio«    wmnni    AiniioftiiAiiiv* 
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• 
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TEE  EBSSTOfll  IflB&HSTSHES  MMM 


?coo  v,cr.T  ?«mi  MtfNUE 

DCNVER.    CCt-tVlAJX)      0O2H 

AMAivsii  «ro<iT 


TELDtOft  455-3641 


I 


; 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central ,  Suite  555 
1515  Arapahoe  Street 
Denver,  Colorado     80202 
Attn:     John  Matis 


-.AMPLE  MARKED:       SG  1-C  DST  Jetting  1515-1640  Feet 


« 


ANALYSIS: 


Cal ci  um 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


• 


Iron 

Fl  uori  de 

P.  alkalinity,  in  terms 

of  calcium  carbonate 
MO  alkalinity,  in  terms 

of  calcium  carbonate 
Hardness,  in  terms  of 

calcium  carbonate 

C.O.D. 
Phenols 
Cyanide 
Mi  tri  te 
Sulfide 

Lithium 

Bari  um 

Hexavalent  chromium 

Arsenic 

Selenium 


'JESftiSSIS   OF: 

KT«*ica«  cm  wicai    i-»  ■    '/ 


MILLIGRAMS 
•  PER  LITER  . 

8.2 
9.6 

300 

30 

730 

20 

11 
Less  than  0.1 
Less  than  0,1.. 

11 

Less  than  0.05 
4.0 

25 

600 

60 

35 
Less  than  0.001 
Less  than  0.01 
Less  than  0.1 
Less  than  0.1 

Less  than  0.5 
Less  than  1 

Less  than  0.01 
I  ess  than  0.01 
Less  than  0.01 


AM'H    <■ 
|U>T|1U1''     ^r 


1 1  tllHOi  WttV 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


8/30/74 
9/4/74 

2460 


OF 


KX^.h^'i^e^noTetc:,   in  advance. 
MiLLI -EQUIVALENTS 


0.409 

0.790 

12.772 

y      I'i'-iHM    0.999 

*!,!>&  •'  l>°      0.564 
1  0.229 


0.289 


p.  v 

MILLIGRAMS  PER  LITER 


Boron 

Mercury 

Hydroxi  de 

Total   dissolved  solids 

Cadmium 

Copper 

Lead 

Manganese 

Silver 

Zinc 


0.35 

Less 

than  0.01 

Less 

than  0.1 

860 

Less 

than  0.01 

0.04 

. 

0.8 

0.07 

0.014 

0.7 

pH 
Turbidity 


8.2 

12  units 


THH  INDUSTRIAL  LABORATORIES ^COMPANY 


CHLMIVf 


fxn  nrrcnt  l»  I'OT  10  t 


c  MMODUCeo.  in  wk.olb  O*  i«  n**' 


fO«    AOV 


nnT.smo    mnrosn    without    0»iainimo 


fMO«      WIII1UW     AWTtlfPiJAl-f 
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• 


<• 


TOE  EffiSSTDOflL  EJlBffiDflTOES  C0MPAUV 


• 


?f.(X>    fcVST    ?9T1I   AVFNVIE 
DIN  VI K,    C1COHA/10      fV02  1  J 

Analysis  rtrcxtr 


TELEPHONE.   4S'J-3C4t 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:        0/30/74 
DATE   REPORTED:       9/4/74 


LAB.  NUMBER: 


2461 


« 


• 


l<rt  A  SAMPLES   ARE    DISCARDED    IN    IS   PAYS    FROM   HATE   OF 

IP1'1'  REPORT    UNLESS    WE    ARC    REQUESTCn.    IN    WRITING. 

.tr.ntr    ruAni/rrt          en     1     r-    r\CT    i     i     j  j.  •            irrn     ,nin     r-  /_                                    1l0   RETAIN   ihim   i  or    a   LONGEK    Pi  s:oo.   perish- 

»AMPLE  MARKED:      SG-l-C  D^T  3  Jetting   1550-1640   Feet  able  samples  a:<e  usually  discarded  m«c 

*  IATELY     unless    client     has     REQUESTED     SPECIAL 

'  HANDLING      (FREEZING.     ETC.)      IN      ADVANCE. 

ANALYSIS:  MILLIGRAMS 

'PER  LITER  •   MILLI-EQUIVALEHTS" 

Calcium                                                 4.1  •                              0,205     •>•*-' 

Kaqnesium                                              7.2  ■                   0.593      »•*: 

Sodium                                                310  .    .  ,«,  v?   13.222     '5'*1 

Carbonate                                             21  2  **+•"»  *            0.699       a-n°0 

Bicarbonate                                       750  £  ^..'o  '-,>q    12.382      «•»" 

Chloride                                                23  C,'P'                 0.649        *-L\ 

Sulfate                                                    1.5  .•** 

Nitrate                                                   0.2  

Phosphate                           Less  than  0.1  ..                               

'    "    Silicon  dioxide                                   11  ■    ■'                                          0.289            ,. 

•.                                                                                 —  p.- *■ 

Iron                                        Less  than  0.05  ^~^~*       MILLIGRAMS  PER  LITER 

Animoni  a  -nitrogen  .  1.4 

Fluoride                                                  5.0   ""  Boron                                             "  0.25 

P.   alkalinity,  in  terns  Mercury                         Less  than  0.01 

of  calcium  carbonate                      17  Hydroxide                      Less  than  0.1 

M0  alkalinity,   in  terms  Total   dissolved  solids             830 

of  calcium  carbonate                   620  Cadmium                        Less  than  0.01 

Hardness,  in  terms  of  Copper                          Less  than  0.1 

calcium  carbonate                           10  Lead                               Less-  than  0.05 

C.O.D.                                                  165  Manganese                      Less  than  0.05 

Phenols             .                    Less  than  0.001  Silver                           Less  than  0.01 

Cyanide                                 Less  then  0.01  Zinc                               Less  than  0.5 
Hitrite                                 Less  than  GH  0.1 
Sulfide                                  Less  than  0.1 

Lithium  Less  than  0.5 

Barium                                  Less  than  1  pH                    8.0 

Hexavalent  chromium          Less  than  0.01  Turbidity       6  units 

Arsenic  Less  than  0.01 

Selenium  less  than  0.01 

VSMSERS  OF:  THE  INDUSTRIAL  LAtiORATOPJDS  COMPANY 

..ampme/.n    Aitu    or    cnin.i     CMEMinS  I   \\          (       ■f'               //   /    LA,     //  J        jS 

ami:  ii  ir  au  chemical  ;n.  i- iv  ■  f-M  . >-^    CX^/Of      {^/  L^t/ 

AMI'HK/.N    nil     I  III  Mllll'    I'-"I'1Y  .  r-,       V-      '     ' , __ ^ 

Ai>-ll    oi     O.  I  KIAl.    MAUIIti    <II:'WI11S  ( 'Ijrr/ICT 

MHIV     l-II.OIl..  I'll J     <>       A'AfMlCA  _      .    _.                  .".._._..<     ^-' "-""*' 

IMSTI1UT*    Or    f  ixyj    ICCioiol  ooV 

lU,l:J.    XI  * 

IHII   »tfO*t    II   liOT   TO   5  6   KCrliOOUCtO.  IM   WMOll   O*    IM   r»*T,  TOR    aDVERTiSiNO      fUKrOJCJ     WITHOUT     OPTAIUIHO     ffclOU     WH'TTHM     AUTH<»*  H  at  K.* 
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• 
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COMMERCIAL  TESTING    8t   ENGINEERING    CO. 

OEurifAi.  ornccv  sao  north  la  sallc  siKtr.T,  Chicago.  Illinois  ooooi    •   ai;la  cone  3\i  730-04S4 
Peply  lO  INSIKUfeCNIAl  ANAIYSIS  DIVISION.   U335  WEST  AVfNUE.   GOll>lN.  COlOkAOO.   60<0I.   PHONEi  003-3789J2I 


To:  Mr.  Frank  Haas 
TOSCO 

18200  West  Hiway  72 
Golden,  CO  80401 


'   A, 

Lit .-"'*. 


P.  O.  No.: 

Sample  No.:      SGAT    |1C    D.S.T.     1362-1512    ft 


Uq/ml 
CONCENTRATION  IN  NXaOMOGfiff 


Date:   October   2,    1974 
Analyst:    S.    Sweeney 
IAD  No.:    97-111-002-12 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.         ELEA\ENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead  o.5 

Thallium 

Mercury  **    0.0003 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Hoi  mi  urn 

Dysprosium 


Terbium 

Gadolinium 

Europium 

Samarium 

Neodymium 

Praseodymium 

Cerium 

Lanthanum 

Barium 

Cesium 

Iodine 

Tellurium 

Antimony 

Tin 

Indium 

Cadmium 

Silver    : 

Palladium 

Rhodium 


0.01 


STD 


Ruthenium  Vanadium 

Molybdenum  0.02   Titanium    0.3 
Niobium  Scandium 

Zirconium         Calcium     * 
Yttrium  Potassium   * 

Strontium  4     Chlorine    * 

Rubidium  0.005  Sulfur      * 
Bromine  Phosphorus   0.2 

Selenium  Silicon 

Arsenic  Aluminum 

Germanium         Magnesium 
Gallium  Sodium 

Zinc  0.8    Fluorine 

Copper  0.05   Oxygen 

Nickel  0.01   Nitrogen 

Cobalt  0.00  4  Carbon 

Iron  0.8   Boron 

Manganese.  0.1    Beryllium 
Chromium  Lithium 


0.4 
* 


NR  -  Not  Reported  <0.009     pg/ml 

All  elements  not  reported  <3QIKjiWKX-XKtf}K 
**Plaraeless   /itomic   Absorption 


rNot    reported 
Approved: 


Hydrogen 
upon    rccvupr,t 


NR 

NR 

NR 

0.02 

0.001 

0.2 

NR 


^A 


II  B-251 


• 


• 


♦ 


• 


« 


• 


COMMERCIAL  TESTING    tk   ENGINEERING    CO. 

CCNLKAL    OfflOES:   2?rt    NORTH    lASALlL    STKCCT,   CHICAGO,    IILINOI3    00001      •     AULA    COOT    312    720-804 
Reply  tO  INSUUMlNIAl   AN6.1VSIS  DIVISION.    14335  WIST   AVtNUt.   COU>[N.   COLORADO.   80401.    I'MONE:   303  270  9121 


To.-  Mr.  Frank  Haas 
TOSCO 

18200  West  Hiway  72 
Golden,  CO  80401 


P.  O.  No.: 


jl..::iL\.-~±\ 


Sample  No.:      SCAT    tflC    D.S.T.    1515'-1640    ft.      , 

yg/ml 

1  CONCENTRATION  IN  *RM>J«HSMTj 


Date:    October   2,    19  74 
Analyst:       S.    Sweeney 
IAD  No.:       97-111-002-12 


ELEMENT 

CONC 

ELEMENT 

CONC. 

ELEMFNT 

CONC. 

ELEMENT 

CONC. 

.Uranium 

Terbium 

Ruthenium 

Vanadium 

0.003 

Thorium 

Gadolinium 

Molybdenum 

0.03 

Titanium 

0.06 

Bismuth 

Europium 

Niobium 

Scandium 

0.002 

Lead 

0.4 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymi  urn 

Yttrium 

Potassium 

* 

Mercury  ** 

48S3 

Praseodymium 

Strontium 

0.3 

Chlorine 

* 

; 

Gold 

Cerium 

0. 

,005 

Rubidium 

0.02 

Sulfur 

* 

Platinum 

Lanthanum 

0. 

,0  09... 

Bromine 

0.01 

Phosphorus 

0.4 

-. 

Iridium 

Barium 

0. 

,09 

Selenium 

Sil icon 

* 

Osmium 

Cesium 

Arsenic 

0.02 

Aluminum 

10 

Rhenium 

Iodine 

• 

Germanium 

0.006 

Magnesium 

* 

Tungsten 

Tellurium 

Gal  1 i  urn 

0.006 

Sodium 

* 

Tantalum 

Antimony 

Zinc- 

0.2 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.01 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.008 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.004 

Carbon 

NR 

Thulium 

Silver 

Iron 

3 

Boron 

0.03 

Erbium 

Palladium 

Manganese. 

0.2 

Beryllium 

Hoi  mi  urn 

Rhodium 

Chromium 

0.02 

Lithium 

0.4 

Dysprosium 

Hydrogen 

NR 

NR  -  Not  Rep 
All  elements  n 

ortcd 

ol   reported 

<0.00G    jig/ra 
>C>D:-.iX(>;;.J}:xi;i>)t<r 

1 

*No 

t   reported 
Approved: 

upon   request:  /  [/               / 

**Flameless  Atomic  Absorption 
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• 


• 


* 


• 


« 


CO  ft/2  MERC!  AL  TESTfMG    81   EIMGSN  EER  f!\S  G   CO. 

GLKCPAL   OrflCCS:   350    I.OtMK    LA  SALIC    STPCri,   CHICAGO,    ILLINOIS    OOCOt      •    ARCA    CODI!    315    730-()«34 
Reply  lO  INS1RUA.UNIAL  ANALYSIS  DIVISION.   M335  WCSt   AVINUC.  GOIOCN.  COiOKADO.  60^01.   PHONE:   303  j;B-9i3l 


ft 


V 


To:  Mr.  Frank  Haas 
TOSCO 

18200  West  Hiway  72 
Golden,  CO  8  04  01 


P.  O.  No.: 

Sample  No.:      SGAT    SIC    D.S.T.     1566-1640    ft. 


pg/ml 

CONCENTRATION  IN  ppAXXvCKXil 


Date:    October   2,    19  74 
Analyst:     S.    Sweeney 
IAD  No.:    97-111-002-12 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.         ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead  0.04 

Thallium 

Mercury***    0.0  004 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Hoi mi  urn 

Dysprosium 

NR  -  Not  Reported 
All  elements  no!  repotted 
** :  Heterogeneous 


Terbium 

Gadolinium 

Europium 

Samarium 

Neodymi  urn 

Praseodymium 

Cerium  0.003 

Lanthanum       0.00  3-- 

Barium  0.06 

Cesium  0.003 

Iodine 

Tellurium 

Antimony 

Tin 

Indium  STD 

Cadmium 

Silver 

Palladium 

Rhodium 


Ruthenium 

Molybdenum  **0.01 

Niobium 

Zirconium 

Yttrium 

Strontium         0.4 

Rubidium  0.002 

Bromine  0.007 

Selenium 

Arsenic 

Germanium  v. 

Gallium 

Zinc  L^3 

Copper  0.0  3 

Nickel  0.004 

Cobalt  0.01 

Iron  0.08 

Manganese.        0.03 

Chromium  0.002 


<  0.004    jig/ml       *Not    Reported    upon    rcqu 

<0.1    ppnt  v/eicjlif 

***Flamclcss  Atonu 


Vanadium 

Titanium 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Silicon 

Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryl  1 ium 

Lithium 

Hydrogen 
t 


10.001 

0.05 

10.001 
* 


0.06 
* 

2 
* 
* 
* 

NR 
NR 
NR 
0.05 


Approved:  ySinrf 

lie   Absorption .  / /^ , 
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« 
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COMMERCIAL  TESTING   &   EWGIIMEERIWG   CO. 

,    GCNEKAl    OTflCCS:    250    NORTH    LASALLL    STREET,    CHICAGO,    ILLINOIS    000OI      •    AKEA    COOE    313    720-0494 
Reply  lO  INSIR'JMlNtAl   ANALYSIS  DIVISION.    U335  WEST  AVENUE.  GOIDCN.  COLOKADO.   80401.   PHONE:   30U-27e»5JI 


To:  Mr.  Frank  Haas 
TOSCO 
.  18200  West  H.iway  72 
Golden,  CO  804 ol 


/\ 


X.::iLv 


P.  O.  No.: 

Sample  No.:      SGAT    |1C    D.S.T.     1566-1640    ft 


yg/ml 

CONCENTRATION  IN  E^gWCJGW 


Date:    October   2,    19  74 
Analyst:     S.    Sweeney 
IAD  No.:    97-111-002-12 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.         ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead  0.1 

Thallium 

Mercury  **    0.  0007 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thul  iiifii 

Erbium 

Hoi mi  urn 

Dysprosium 


Terbium 

Gadolinium 

Europium 

Samarium 

Neodynri  urn 

Praseodymium 

Cerium 

Lanthanum 

Barium 

Cesium 

Iodine 

Tellurium 

Antimony 

Tin 

Indium 

Cadmium 

Silver 

Palladium 

Rhodium 


Ruthenium 
Molybdenum 
Niobium 
Zirconium 
Yttrium 
Strontium 
0.002  Rubidium 

0.00  3  Bromine 

0.04  Selenium 

Arsenic 
Germanium 
Gallium 
Zinc 
Copper 
STD  Nickel 

Cobalt 
•  Iron 
Manganese. 
Chromium 


0.009 


NR  -  No!  Reported  <0.  00  2     yCj/ml 

All  elements  not  reported  '.IP. AxV^x^0-! w'^ 
**Flamslcss   Atomic  Absorption 


*Not    reported 
Approved: 


upon    req 
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CABII  AOPRCSS  COM7CCO 


COMMERCIAL  TESTING   &   ENGINEERING    CO. 

GENCRAL    OMICfS:    320    KORTH    LASALLC    S1RCHT,   CHICAGO,    ILLINOIS    00001      •     ARCA    COOL"    313    730-0*34 


Roply  to 

Instrumental  Annlysis  Division 
1-1335  Wer.l  4-tth  Avenue 
Golden.  Colorado  BOA 01 


A 


/\ 


,oJ  LJ  in   i       1Mb 


»sci   «»o« 


October  2,  1974 


Phone:  303-278-9521 


• 


Mr.  Frank  Haas 

TOSCO 

1820  0  West  Hiway  72 

Golden,  CO  80401 


ANALYTICAL  REPORT 


MG/LITER  TOC: 

SG-Cb-2B  Top  Para  Cr.  890  ft.  -.1 

/^SGAT  SIC  D.S.T.  1362-1512  ft.  -.1 

/^SGAT  |1C  D.S.T.  1515'-1640  ft.  -.1 

/^SGAT  SIC  D.S.T.  1566-1646-  ft.  -.1 

^-"SGAT  SIC  D.S.T.  1566-1G40  ft.  -.1 

SG  #11  1330  ft.  -.1 

SG  #11  1385  ft.                 •  -.1 

SG  fill  Depth  2465  '-.1 

SG  #11  2825  ft.  -.1 

SG  £6  1350  ft.  Top  of  Mining  Zone     -.1 

SG  #6  1425  ft.  Bottom  of  24ining  Zone  --.1 

SG  #6  154  7  ft.  Below  "B"  Groove  -.1 

Minus  sign  indicates  parameter  is  below  level  indicated. 
TOC  was  run  on  waters  marked  "Regular". 

Sincerely , 


M.  L.  Uactps 


A 


j>      ■  -I 


Ml  p; 


MLJ/hb 

CHICACC.  II  .  CIIAfUISlGN,  V,V  •  CUWSflURC,  WV  •  CUVUAHD,  OH  •  KOKfOlK,  VA  •   UKRt  IIAUlf.  IN  •  IICKOCRSON,  KV  •  V.MltX,  CO  •  OlliHIMGIIAM,  Al  •  VANC0UVI  H.  P  C.  CAN. 
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WATER  QUALITY  ANALYSES 

SG  -  6 

TRACT   C-b 
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TCI  KJBBOTfli.  UMATOB  fKOOT 


/inaljtitjl  j"J  Conmllini  Cltmiili 

26O0    WEST    29til    AVrsilF. 

OENVI.H,  COCORADO   C021t 

ANALYSIS    J.CPORT 


IElLTI  rCVCC    *b'j-3G4t 


ATLANTIC  RICHFIELD 
2  Park  Central 


COMPANY 


Suite  555 


1515  Aranahoo  Street 
Denver,   Colorado     80202 
Attn:     John  Matis 


DATr:  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


8/9/74 
8/22/74 

2014 


SAMPLE  MARKED:         S.G.   #6  -  Top  of  Parachute  Creek  910  Feet 


ANALYSU 


Calcium 
Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 

Sulfate 

Nitrate 

Phosphate- 
Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,  in  terms 

calcium  carbonate 
MO  alkalinity,  in  terms 

calcium  carbonate 
Hardness,  in  terms  of 

calcium  carbonate 

Total   dissolved  solids 

MB -AS 

Phenols 

Cyanide 

Hitrite 

Sulfur 

Lithium 

Barium 

Hcxavalent  chromium 

Arsenic 


MILLIGRAMS 

P 

FR  LITER 

25 

19 

195 

5  Ctffi* 

30 

4    c.  «•*' 

360 

•lt»* 

19 

160 

4.6 

Less 

than  0.1 
21 

Less 

than  0.05 
4.2    - 

of 

Selenium 

25 

Boron 

of 

Mercury 

300 

Caclnri  uni 

Copper 

140 

Lead 

605 

Molybdenum 

Less 

than  0.5 

Silver 

Less 

than  0.001 

Zinc 

Less 

than  0.01 

Cobal  t 

Less 

than  0.1 

Less 

than  0.1 

Less 

than  1.0 

Less 

than   1.0 

Less 

than  0.01 

Less 

than  0.01 

SAA'.PIES  AP.E    DISCARDED   IW   15  DAYS   FROM   OATr. 

retort  in. its',  v.'t   ami;   requested,   r.   miti. 

TO  RETAIN  THEM  FOR  A  LONGER  I'EKIOO.  I'cRI 
AOLC  SAMPLES  ARE  USUALLY  DltCACOi-.D  IMAAi 
IA1ELY     UNLESS     CLI'.'NT      HAS     REQUESTED      STtC 

handling    (ninc7iKo.    etc.)    ih    advance. 


MILLI -EQUIVALENTS 

l.i*'  1.247 

'.*<-  1.564 
"l<!  i.^i  8.508 
f».K    {.»'  0.999 

5*.*3  5.904 


/. 


°-^  0.536 
vis  3.328 


pH         8.8 

Turbidi  ty 
Less  than 
1  unit 


j^> 


0.552 


MILLIGRAMS  PER  LITER 

Less  than  0.03 
2.5 
Less  than  0.01 
Less  than  0.01 
Less  than  0. 1 

Less  than  0.05 

Less  than  0.05 

Less  than  0.01 

Less  than  0.05 

Less  than  0.1 


M8MCSB  0!;: 


TORIES  COMPANY 


CHEMISTS 


mutican  asvm  or    rrnr.M 

iu.v  i  icam  cu.'A'.ic/.i    :•'■•  "  !"» 

ha:  hKAi:  <>n.  c>.  ••i--'"  "  -  "  '  '     , 

*  MM     (II       O     I    K  I.I       I    ."   Illf<     '  ><    •'■    I'll 
|  AM    IV     I   ..!    I'."1   US     Ol        kV.I        I'.  A 

lignum,   or    rwoo  ir.CiKroL«Gi 

I  III'- 'A    XI 


lici  rcpori  >i  not  to  en  uri  '•■■■■ 


iUCCO,  IN  who'  i:  (>■ 


PART.  ror.   A'vi'.  :'l  i'.i'O     I  v 


THE  INDUSTRIAL  LA  COW 

.WcA.J 

CHEKUS 


PDSPJ     IVITMOU1     OBTAH'llliJ     I'RICfl     WrtimiSM     / '.ni'-.  fil/.l  >' *• 


II  B-260 
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• 


HE  mSTQIIAL  LaG®E!flTSCMES'  CQMPAtJV 


An^l)licjl  jhJ  Coniull/i:^    Chemtm 

2G00   WEST    29TH   AVTNUF. 

DENVCR,    COC.OiJAJK)      rv0211 

ANALYSIS    r.CCORT 


TELOtOf^   <U5-36<1 


ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central ,    Suite  555 
1515  /irapahoe  Street 
Denver,  Colorado   80202 
Attn:   John  Mat is 


DATE  RECEIVED:   0/2  3/74 
DATE  REPORTED:  0/27/74 


LAD.  NUMBER: 


2309 


SAMPLE  MARKED: 


S.G.    #6    -  Top   1,350    Feet 


ANALYSIS: 


Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 

Chloride  (CI) 
Sulfate  (SO4) 
Nitrate  (KO3) 
Phosphate  (FO4) 
Silicon  dioxide  ( S i 0 2 ) 

Iron  (Fe) 

Fluoride  (F) 

P.  alkalinity,  in  terms 

of  calcium  carbonate 
MO  alkalinity,  in  terms 

calcium  carbonate 
Hardness,  in  terms  of 

calcium  carbonate 

c.o.n. 

MB -AS 
Phenols 
Cyanide   (Cn) 


MILLIGRAMS 
'  PER  LITER 

12 

7.1 

305 
Less  than  0.1 
760 

19 

37 
Less  than  0.1 
Less  than  0.1 

14 

Less  than  0.05 
18 


Less 


of 


than  0.1 
620 
60 


SAA^PIES  ARE  DISCARDED  IN  15  PAYS  FROM  D»TE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED,  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PiiRIOO.  Pl-P.ISH- 
AHLE  SAA^PLES  ARE  USUALLY  DISCARDED  lAVMKD- 
IATELY  UNLESS  CLIENT  MAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE. 


MILLI -EQUIVALENTS 


Less 
Less 


\  Z1J„ 

thair-0.5 

than  0.001 


Selenium  (Se) 
Boron   (B) 
Manganese   (Mn) 
Mercury  (I In) 
Hydroxide   (OH) 


0.599 

0.584 

13.245 

f  ^  »-  V 

12.464 

''?."   *** 

0.536 
0.770 

.  77 

i' 

0.368 
0.290 

i  <*.;■.» 

MILLIGRAMS 
PER  LITER 

-.  m.hh 

Less 

than  0.01 
1.2 

Less 

than  0.05 

Less 

than  0.01 

Less 

than  0.1 

Less  than  0.01     Total    dissolved  solids 


Hydrogen  sulfide   (II^S)  Less  than  0.1      Animoni  a -nitrogen 


750 


0.3 


Nitrite   (NO?) 
Lithium  (Li  ) 
Barium  (Ca) 
Hexavalcnt  chromium 
Arsenic  (As) 


Less  than  0.1 

Less  than  5. / 

pH 

7.4 

Less  than  1 

Turbidity 

1  unit 

Less  than  0.01 

0.04 

MGMSECS  OT-: 

AMITIC/f!    AMII     OF     fl'EE/.l      CUTMlSTS 

/./.\'.  i  ii/.w  (iifi'.ioi    :  >cii  iv 

AMLKIwN  I'll  li:;  .V.ISIV  •.  '.fl'TY 
Mt'U    l>l     <      IIO/l     KACINO    <  >'.  MISTS 

PAi:ir<y  i  "roil  ■••:■!  ■  oi  /-.lima 
institute  o.'  :  ur-u  icliiuolo&y 
Hu'Aa  >;l 


Tt{E  INDUSTRJALsLADORAYORIES  COMPANY 


CliE/AlST 


Hilt    P.CPORT    l«   1101    TO   IT    ikri'P.OtMICtD.    IM   WHOLC    On    IN    PART.   I  OR    Af>VE  nTlSINO      PUflPOSCS     WITHOUT     OuTAllliNn     PRIOR     WIMTTMI     /.UTUPRUA1  IO»< 
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• 


Artil)li(j!  jnJ   Coninllicf    CblK'Utt 

?COO   V.rr-T   ?<1TH  AVfMJE 

DtNVLK,    CU.(K<AJ10      ftOZII 

AKAITSIS    ttrORT 


TtLcnofft:  4&s-3C4t 


ATLANTIC  RICHFIELD 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.   NUMBER: 


8/23/74 
8/27/74 

2311 


:  SAMPLE  MARKED:       SG  £6  -  Bottom  1,425  Feet 
ANALYSIS: 


Calcium 
Magnesium 
Sodium 
Carbonate 

Bicarbonate 

Chloride 
Sul fate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.    alkalinity,   in  terms  of 

calcium  carbonate 
MO  alkalinity,  in  terms  of 

calcium  carbonate 
Hardness ,  in  terms  of 

calcium  carbonate 

Ammonia-nitrogen 
C.O.D. 
.   MB-AS 
Phenol s 

Cyanide 

Hydrogen  sulfide 
Nitrite 

Lithium 

Barium 

Hcxavalcnt  chromium 

MUttCwiS  Of: 

AA'.VRli'All    ASl'M    or    cl'nl'Ai     Oil MISTS 
AMI'!   KAU    (  I    .   '.  IC  '  I.    SOCI1'  IY 

A/.ii  mi  i.i!  "ii    hi,  nr.i"   foOBTV 
/M  ii   Oi    I-:  »  v  im     li.'.  im.i   (  ii.  ;■  IST5 
PAI  I  •  \     '  i:  .1!'.      US    "       AMI  '  i    A 
III*! 1 1(11  .     i  ,'    i    ..i.)    1  LCIINUI  IXJV 
IIUMA   XI 


MILLIGRAMS 
PER  LITER 

7.4 

4.3 
330 
45 
740 

27 
Less  than  4 
Less  than  0.1 
Less  than  0.1 

13 

Less  than  0.05 
20  -"' 

37 

610 

35 

Less  than  0.1 
7.0 
Less  than  0.5 
Less  than  0.001 
Less  than  0.01 


-7 


0* 


Arsenic 

Selenium 

Boron 

Manganese 

Mercury 


SAMPl.CS  ART  DISCARDED  III  15  DAY5  FROM  OATH  Cr 
REPORT  UNI  I.5S  V.  C  ARC  f:  CQU1  ST  :-'n.  VI  WRITING. 
TO  RETAIN  THCM  IOR  A  LGNGLR  PERIOD,  r  r  I  •  ■'■ 
ADLfc.  SAAU'LL'S  ARS£  USUALLY  DISCARDED  lA'.V.UD- 
IATKLY  UNt.LSS  CLIENT  HAS  REQUES1  1:0  SPECIAL 
HANDLING      (FREEZING,     C1C.)      IN     ADVANCE. 


■ MI LLI -EQUIVALENTS 


0.369 

°.~b7 

0.354 

■>.  >  * 

14.337 

/-i.  ■■" 

1.499 

:.** 

12.136 

■■L.  '"> 

J. 


2  •'■' 


1  «- 


»|.   V. 


0.761 


0.342 


0.322 


MILLIGRAMS  PER  LITER 

0.01 
Less  than  0.01 

1.2 
Less  than  0.05 
Less  than  0.01 


Hydroxide       Less  than  0.1 
Total  dissolved  solids    760 


Less  t 

Less  1 
Less  t 
Less  t 


han  0.1 
han  0.1 
han  5 

han  1 
Less  than  0.0] 


pll 
Turbidity 


8.3 

2  units 


tS.»1 


HS' 


THE  INDUSTRIAL,  LABORATORIES  COMPANY 

_4 


cke/asst 


im*,   I  ■•►■("  t    if    '•'•■;    TO   K    r  '    iCTinrnv    IM  WIIOI  r   On    IN    PART,   ron    »nVfinTUIHO     F'UPPOJCS     v'lllOlil      OPTAINlHO     f-nion     WRiTTKtl     aiiiii.-ii7.mo 
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: 


. 


L 


TDE  IMSKIIIfl!.  ILflBffiBflraES  MPM 


Antljlhd  Jti  Cor.ihllint   Chtintl 

?f.00   WEST   89111   AVrNUF. 

DCNVf.lv.    CCt.OIO.iO      M02H 

AHMYSli   trro«T 


TTLmONE   <W-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


8/23/74 
8/27/74 

2310 


SAMPLE  MARKED:       SG  Z/6  -  Below  "B"   1547  Feet 

ANALYSIS: 

MILLIGRAMS 

■"PER 'LITER 


Cal ci  urn 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

Ammonia -nitrogen 

P.    alkalinity,  in  terms 

calcium  carbonate 
MO  alkalinity,  in  terms 

calcium  carbonate 

Hardness,  in  terms  of 

calcium  carbonate 
C.O.D. 
MB -AS 
Phenols 
Cyanide 

Hydrogen  sulfide 

Nitrite 

Lithium 

Barium 

Hexavalent  chromium 


7.4 
2.8 

330 
33 

750 

24 
Less  than  4 
Less  than  0.1 
Less  than  0.1 

16 


Less 


of 


of 


than  0.05 
20  ■" 
0.3 

27 

620 


30 
8.3 
Less  than  0.5 
Less  than  0.01 
Less  than  0.01 

Less  than  0.1 
0.2 
Less  than  5 
Less  than  1 
Less  than  0.0] 


(ACfABSaS   Or: 


♦ 


MAi'r.irfcN   /•■'•:<   or   rriM-M    cu, /.mots 

AM  l:l<  Mi    Oil     LIU  '•■'••>•     »•"-''  ]*. 

r/.'i  i-    \    i-ij  .n.i'    i'i  in    > '•'>  '  ''  A 

IliMii'Mi     01-    I  OOfl    T  CHN01O3V 
tiur/A  XI 


HANDL 


MILLI -EQUIVALENTS 

0.369 

*>.V 

0.230 

x^ 

14.220 

iH-1>* 

1.099 

1.   <-> 

12.300 

/'.^ 

^ 


Arsenic 

Selenium 

Boron 

Manganese 

Mercury 


0.677 


0.421 


0.322 

MILLIGRAMS 
PER  LITER 

0.02 
Less   than  0.01 
Less  than  0.5 
Less  than  0.05 
Less   than  0.01 


o. 


cjL  5. 


Hydroxide  Less  than  0.1 

Total   dissolved 


solids 


pll  8.3 

Turbidity         2  units 


775 


H.  i  i 
it'"* 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


Twit  ntrroni   it  not  to  bP  RKri 


IMWCBD.  I"  WlWIfl  on   >••'  <-/"T.  ron   MWBt 


TiHUO     ri'rr-O'.l'l    WITHOUT     obtainiho     mior    w 


UlTTSII      AUTil«*t!l*ATif>H 
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* 


e 


€ 


tqe  Kssrasa  uhm/tobes  rap/uav 


A»'!)ii(jl  •>*</  Conmhing   C.htmilH 

?6C>0   VTST   ?911l   AVMVUF. 

OCHVlK,    COUVIADO      K)2I1 

ANALYSIS   ItrORt 


men***  a55-3c<i 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 


0/30/74 
9/4/74 


LAB.   NUMBER: 


2462 


SAMPLE  MARKED:        SG  #6  T.D.   2220  Feet 
ANALYSIS: 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REI'ORT  UNLESS  WE  ALT  RHQUCSTf  l>.  HI  WHITING. 
TO  RETAIN  THEM  f  OK  A  LONGER  HiiRlOO  I'i-RISH- 
AOLf:  SAMPLES  ARE  USUAII.Y  DISCARDED  IJ-'JAGD- 
IATI.LY  UNLESS  CLIENT  HAS  REOU I  ST  ED  SPECIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE. 


* 

Cal  ci  urn 

MILLIGRAMS 
PER  LITER 

mill: 

[-EQUIVALENTS 

7.4 

0.369      r.tf 

Magnesium 

6.2 

0.510        »•*'. 

Sodium 

330 

14.109       'L|'^ 

Carbonate 

48 

1.598        '>* 

Bicarbonate 

760 

12.464        "  "' 

Chloride 

13 

0.357        *'"i"7 

Sulfate 

13 

0.270         °-xl 

Nitrate 

0.2 

—*•*--           .      -  i<  i  i, 

Phosphate 

Less 

th 

an  0.1 

Silicon  dioxide 

11 

^  •■v<1 

0.289    -'  *"   ""  '  '  ■" 

Iron 

Less 

th 

an  0.05 

<*7 

MILLIGRAMS  PER  LITER 

Amino  ni  a  -nitrogen 

0.8    y 

Fluoride 

4.5  x 

Selenium 

Less 

than  0.01 

P.   alkalinity,   in  term 

s 

Boron 

Less 

than  0.1 

of  calcium  carbonate 

39      • 

Mercury 

Less 

than  0.01 

MO  al kal i  ni ty ,  i  n  te rms 

Hydroxide 

Less 

than  0.1 

of  calcium  carbonate 

630 

Total   dissolved 

solids 

890 

Hardness,  in  terms  of 

- 

calcium  carbonate 

44 

Cadmium 

Less 

than  0.01 

C.O.D. 

5.0 

Copper 

Less 

than  0.1 

Phenols 

Less 

th 

an  0.001 

Lead 

Less 

than  0.05 

Cyani  de 

Less 

th 

an  0.01 

Manganese 

Less 

than  0.05 

Nitrite 

Less 

th 

an  0.1 

Silver 
Zinc 

Less 

0.012 
than  0.5 

Sulfide 

Less 

th 

an  0.1 

Lithium 

Less 

th 

an  0.5 

Barium 

Less 

th 

an   1.0 

Hexavalcnt  chromi urn 

Less 

than  0.01 

pH             8. 

3 

Arsenic 

Less 

than  0.01 

Turbidi  ty 

Lcs 

s  than  1  unit 

M£M 

kbs  or: 

THE  IN 

DUS'i 

RIAL  LABORATORIES  CO/«PANY 

AAMRIC/H    A5S"!I     OF     Crr-t/L     CIIl'AISTS 
AMI  RlCAN    r.l!l.A'.lf  Al      :    .;ii   1Y 

i  <         .    /Uft    <  i     i.msij'  yi;i!TY 
/  JJ  II   c;     <•    i  i;  i  •  i     I/  .  il.'fj    .  ii    r.lSTS 
1. 1  i  i       .      I      f.ll  IIS    (    '      /  "     l\'... 

|l'MHirll      l'»r     t\*.*l    lLCIIKlllUCY 

»io»aa  ft 


Al.Li^I!M^L 


CltilWIST 


Tinf  rli-c."-!  \<  cot  to  t'i,  n».rr'0t»wccD,  i>-  whoit  on  in  part,  roa  aovbrtivmo    runposci    without    omaininc    i-mon    wmi-hkm    authori/atiov 
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- 


- 


C O  Wi  M  E R C I AL  TE ST!  l\S G   &   Ef\!  Gl  t\I  E  E R  E  K!  G   CO. 

,  CHICj 
'ENUE.  < 

7\ 


GENERAL   Oil  ICES:    221)    NORTH    LA  SALLE    STREET,    CHICAGO,    ILLINOIS    00001      •    ARIA    COOL    312    736-0434 

Reply  to  iNsicuMfNiAi  analysis  division.  1035  west  avenue,  golden.  Colorado.  00401.  phone:  303-278-9521 


To:  Mr.  Frank  Haas 
TOSCO 

18200  West  Hi way  72 
Golden,  CO  80401 


P.  O.  No.: 


Sample  No.:     SG    #6    1350    ft.    Top   of   Mining    Zone 

Vi  g/ml 

CONCENTRATION  IN  RRfifciMSGHJ 


Dale:    October    2,    19  74 
Analyst:       s.    Sweeney 
IAD  No.:      97-111-002-12 


ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

• 

-Uranium 

Terbium 

- 

Ruthenium 

Vanadium 

<0.001 

\ 

Thorium 
Bismuth 

Gadolinium 
Europium 

Molybdenum 
Niobium 

0.05 

Titanium 
Scandium 

0.01 

Lead 

0.009 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

Mercury  ** 

0.0009 

Praseodymium 

Strontium 

0.4 

Chlorine 

* 

Gold 

Cerium 

Rubidium 

0.004 

Sulfur 

* 

Platinum 

Lanthanum 

Bromine 

0.007 

Phosphorus 

0.05 

Iridium 

Barium 

0.03 

Selenium 

Sil icon 

* 

Osmium 

Cesium 

Arsenic 

0.01 

Aluminum 

0.  3 

Rhenium 

Iodine 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.06 

Fluorine 

* 

- 

Hafnium 

Tin      / 

Copper 

0.01  • 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.008 

Ni trogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

0.003 

Carbon 

NR 

Thul ium 

Silver 

Iron 

0.  0G 

Boron 

0.05 

Erbium 

Palladium 

Manganese 

0.009 

Beryll  ium 

Holm ium 

Rhodium 

Chromium 

0.003 

Lithium 

0.04 

Dysprosium 

Hydrogen 

NR 

NR  -  Not  Repork»d  <  0.002    yg/ml 

All  elements  not  reported   -y.'AA y, •;.'.". r>:V:'/ !'.<'){ 

**Flameless  Atomic  Absorption 


*Not  reported  upon  roquast 

Approved:       ^/J{  ^ [^^J^ 
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r 


f 


€ 


• 


Reply  to 


C  O  M  M  E  R  C I  A  L  T  E  STI W  G   fit  E  ft!  G I W  E  E  R  I N  G   C  O . 

GHtlCRAL   OrflCES:    5?D    NORTH    LASALLC    STREET,    CHICAGO,    HUN  OIS  "00001      •     ARf.A    C.OOi.    012    730-B434 
INSlkUMCNIAl   ANALYSIS  PIVISION.   U335  WEST   AVENUC.  OOLDCN.  COLORADO.  00-101.   PHONE:   303  27B-9531 


To:  Mr.  Prank  Haas 
TOSCO 

10?00  West  Iliway  72 
Golden,  CO  80401 


P.  O.  No.: 


/-.— — U  i  j  L — MJdk 


Date:      October    2,    1974 
Analyst:       S.    Sweeney 


Sample  No.':     SG    #6    1425    ft.    Bottom  of    Mining    Zone     IAD  No.:      97-111-002-12 

vi  g/ial 
CONCENTRATION  IN  RfM&&<EHM5? 


ELEMENT                 CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEA4ENT 

CONC. 

-Uranium 

Terbium 

Ruthenium 

Vanadium 

<0.001 

t> 

Thorium 

Gadol inium 

Molybdenum 

0.02 

Titanium 

0.  01 

Bismuth 

Europium 

Niobium 

• 

Scandium 

<0.001 

Lead               0.01 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

<0.001 

Potassium 

* 

Mercury  **    0.  0008 

Praseodymium 

Strontium 

0.  3 

Chlorine 

* 

Geld 

Cerium 

Rubidium 

0.006 

Sulfur 

* 

Platinum 

Lanthanum 

0. 

.002 

Bromine 

0.005 

Phosphorus 

j       0.04 

Iridium 

Barium 

0. 

.03 

Selenium 

Sil icon 

* 

Osmi  urn 

Cesium 

0. 

,003 

Arsenic. 

0.01 

Aluminum 

0.  3 

Rhenium 

Iodine 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gal  1 ium 

Sodium 

•k 

Tantalum 

Antimony 

Zinc 

0.06 

Fluorine 

* 

- 

Hafnium 

Tin 

Copper 

0.02 

Oxygen 

NR 

Lutecium 

Indium 

STD 

Nickel 

0.01 

Ni  trogen 

NR 

Ytterbium 

Cadmium 

Cobal t 

0.003 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.2 

Boron 

0.03 

Erbium 

Palladium 

Manganese 

0.01 

B cry 11 ium 

Hoi  mi  urn 

Rhodium 

Chromium 

0.01 

Lithium 

0.  3 

Dysprosium 

Hydrogen 

NR 

NR  -  Nol  Reported              <0.002    |jg/mJ 
All  elements  not  reported  •>:  £ v]\~~.'V\  -V  S.'.'V.  '\\  \ 

**Flamclesn  Atomic  Absorpti on 

*Not 

reported    uj 

Approved: 

•on    request 

^ 
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r 


r 


€ 


COft/IMERCSAL  TESTING   Si  ENGiMErHRf  NG   CO. 

GENCKAL    OrriCfS:    220    NORTH    LA  SALLF.    STRr.CT,   CHICAGO,    ILLINOIS    00001      •     ARIA    COUL    312    730-8434 
Reply  to  INSIRLW.INIAL   ANALYSIS  DIVISION.   14335  WEST  AVENUE.  GOLDEN.  COLORADO.   C040I.   PHONE:   303-270952I 


« 


To:  Mr.  Frank  Haas 
TOSCO 

18200  West  Hiway  72 
Golden,  CO  80401 


P.  O.  Mo.: 


Sample  No.:     SG    #6    1547    ft.    Below    "B"    Groove 

Lig/ml 

CONCENTRATION  IN  mtSdMBQliS 


Date:      October    2,     19  74 
Analyst:       S.    Sweeney 
IAD  No.:      97-111-002-12 


ELEA'vENT 


CONC. 


ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury  **    0.0006 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Hoi  mi  urn 

Dysprosium 


Terbium 

Gadol inium 

Europium 

Samarium 

Neodymium 

Praseodymium 

Cerium  0.003 

Lanthanum       0.003 

Barium  0.08 

Cesium  0.004 

Iodine 

Tellurium 

Antimony 


Tin 

Indium 
Cadmium 
Silver 
Palladium 

Rhodium 


STD 


ELEMENT 


CONC.         ELEMENT 


CONC. 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gal lium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


NR  -  Nol  Roporled  <0.004     iKj/ml 

All  el'-nujnts  not  leporUiiH  *:;f>£>fVJ-,.>>:v";'<i!V'^ 
**Flaineless   Atomic  Absorption 


Vanadium 

0.0  3       Titanium  0.01 

Scandium 

Calcium  * 

Potassium 

0. 3         Chlorine  * 

0.009     Sulfur  * 

0.01       Phosphorus  0.2 

Silicon  * 

0.0  3       Aluminum  0.2 

Magnesium  * 

Sodium  * 

Fluorine  * 

Oxygen  NR 

Ni  trogen  NR 

0.003     Carbon  NR 

0.04       Boron  0.0  4 

0.01       Beryllium 

0.00  5     Lithium  0.2 

Hydrogen  NR 
*Not   reported    upon  .request            / 
Approved:     /1/h     / (L^^ 


0.1 
0.  03 
0.02 
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CAttlt  AOOIII  J5  COM  I  t  CO 


COMMERCIAL  TESTING   Sc  ENGINEERING    CO 

»N»At  omoc.  „,  .ow„  LA5ALLC  „,CCT|  c>„CAGO  1U(Not3  oooo)   J  £™0™£  ,JiS; 


Reply  to 

Instrumental  Analysis  Division 
14335  West  4<llh  Avenue 
Golden.  Colofoo'o  00-10 1 


Phone:  303-2/0-9521 


October   2,    1974 


• 


Mr.    Frank   Haas 

TOSCO 

18200  West  Hiway  72 

Golden,  CO  80  4  01 


ANALYTICAL  REPORT 


MG/LITER  TOC: 

SG-Cb-2B  Top  Para  Cr.  890  ft. 

SCAT  #1C  D.S.T.  1362-1512  ft. 

SGAT  #1C  D.S.T.  1515'-1640  ft. 

SCAT  SIC  D.S.T.  1566-1640  ft. 

SGAT  flC  D.S.T.  1566-1640  ft. 

SG    #11  1330  ft. 

SG  #11  1385  ft. 

SG   #11  Depth  24  65  "" 

SG  #11  2825  ft. 
/^SG  #6  1350  ft.  Top  of  Mining  Zone 
l/SG    16  1425  ft.  Bottom  of  Mining  Zone 
(/SG    i',6    154  7  ft.  Below  "B"  Groove 


-.1 

-.1 

-.1 

—  .  x 

-.1 

-.1 

-.1 

-.1 

-.1 

-.1 

-.1 

-.1 


Minus ;   sign    indicates   parameter    is    below    level    indicated 
aOC  v.ms    run   on  waters   marked    "Regular". 
»  Sincerely, 

*X    Aft*  ^   .^-iA 

M.    L.   uaccsbs 

/ 
ML  J/1  lb 


f/OZc& 


my*& 


CIIICUO,  U  .  ClV.KUSlO'l.  v,Y  •  ClAMSMHMG    WV  •  CUVIIlvn   mi  .  mn„    ,  .      , 
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co 
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CO 


CM 

u 

o     . 
•n  o 

o 

+->  <-' 

a  v 
<y  <u 
co? 

i-< 
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co"  K 


a; 


K  co 


CO 
»— < 
CO 

$H 

< 

O 

H 
K 
O 

cu 

M 


a 

o    ,  ,-< 

•H     N      _ 

*j  r»  2 

<o       ^ 

k  >•  ° 

O    fo  oo 

ex  E 
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WATER  QUALITY  ANALYSES 
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TOE  mB9STQIflL  LABttHATQGiES  COTAHV 


An*ljliul  jiJ  ConmliiMi  Cbtmtit) 

2C00   WF.ST    29TK   AVTNUF: 

OENVf.'R.    OXCViAIX)      60211 

ANALYSIS  CCrOST 


TKLCFHONE  455-3641 


ATLANTIC  RICHFIELD  COHPMY 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


10/ J  7/7-'' 
11/4/74 

4755 


SAMPLE  MARKED:     Sorgnua  Gulch  59  993  Feet  Top  of  Parachute 

Creek 

ANALYSIS: 

MILLIGRAMS 
PER  LITER 


SAJY.PIES  ARE  DISCARDED  IN  15  DAYS  F-RO'A  DATE  OC 
REPORT  UNLESS  V.C  AKE  REQUESTED.  IN  WRITING. 
TO  RETAIN  '(HEM  I  OR  A  LONGER  PER '00.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DlSCARDiO  l/'.<A*D- 
lATf'LY  UNLESS  CLIENT  HAS  RLCUCSTf-O  SPfcCIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE 


.1LMOS  OF: 

A  V  C  C  I  C  A  N 

ami  '■  I  r  in 

Him  hic'n 

ASS''.     Of 

u  a  r.  (  r  y    n 
lx  or  I  mi  ( 

JlfcMA      «  I 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,  in  terns 

calcium  carbonate 
MO  alkalinity,   in  terms 

calci  urn  carbonate 
Hardness,   in   terms   of 

calcium  carbonate 
Total   dissolved  solids 
(calculated) 

AntTonl  a 

Li thi un 

Bcriu'i 

l!i»:avalent  chronlum 

Arsenic 

Selenium 

Boron 
Hydroxide 


»ss'N  of   rrnni    cnfmists 

CHI  Ml  C  L     S')C  I  I  TY 

OIL     ClirMISTS*     S0C1FTY 

01  I   I  r  I  A  I      I.  A  c  I  N  >.     (.I'IMI  5TS 

SHIFT  Kb    OF     .Ml  RICA 

f.r     i  -a-:i    1 1  ChmjloGY 


9.0 

n.7 

177 

12 

426 

Less  than  4.0 

22 
Less  than  0.1 
Less  than  0.1 
15 


of 
of 


0.95 
9. a 

000 


52 

am 


0.2 
Less  than  0.5 

Less  than  1.0 
Less  than  0.01 
0.01 
Less  than  0.01 

0.7 
Less  than  0.1 


MI LLI -EQUIVALENTS 


£   Cations  =  8.74 
£   Anions  =8.36 
%  Difference  =2.2 


Aluminum 
Copper 
Cadcnl  urn 
Lead 
Penrsnesa 

Silver 

7.1  nc 
Harcury 


0.4L3 
0.5F1 
7.7C0 
0.403 

G.9?5 


0.4!i3 


0.500 


0.519 

HILLIGR.JC  PER  LITER 

sV 

Less;  than  0.1 
Less  than  0.01 
Less  than  0.05 
Less  than  0.05 

Less  than  0.01 
Less  than  0.5 
Loss  than  0.01 


pll  £.9 

Spoclflc  conductance      620  rclcroriios  per  cc 


THE  INDUSTRJAL  LABORATORIES  CCKPASY 

n7T^  oiimisV 


i  i  \   ><cpopt    is   hoi    to   or    rrpROtiucfo. 


|h  ,l,OU  OH  IN  CART.  FOR  ADVCIITISING  PURPOSES  WITHOUT  OBTAINING  PRIOR  rRITTf.1  AUTHOR  I  *  AT  I O!. 
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he  itmmmi  ummmm  compahy 


Anstytttjl  jnj   Contt/lliHi    Cktmnlt 

2600   V.Tr.T   29TH   AVrNUF. 

DL'NVt  li ,    CCX.OHATX)      0O2  I  I 

AKAlYSIf    »fO«T 


TCLEMto'C   45I.-3641 


ATL/NTIC  HI 0 (FIELD  COMPANY 


DATE  RECEIVED:         10/17/7- 
DATE  REPORTED:       U/-W 


LAS.  NUMBER: 


3736 


SAA4PLE  MARKED:      Sorghum  Gulch  iO  1200  Feet  (Cora  Point) 
ANALYSIS: 


Calcium 
Magnesium 
Sodi  urn 
Carbonate 
Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REOUEtTL'D,  IK  WRITING. 
TO  RETAIN  THEM  EON  A  LONGER  I  EHIOO.  P2SISH- 
ABLE  SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  RCUJESTCD  SFtCIAL 
HANDLING      (FREEZING.     ETC.)     IN     ADVANCE 


Iron 

Fluoride 

P.    alkalinity,   in  terns 

calcium  carbonate 
MO  alkalinity,   in  terms 

calcium  carbonate 
Hardness ,   in  terms  of 

calcium  carbonate 

.T0tfllftHflfld;S0l1dS 

Afifltonla 

L1th1u«n 

Barium 

liaxav&lent  chromium 

Arsenic 
S'-lcnU'.'n 
!;oron 
Hydroxlda 


MILLIGRAMS 

PER  LITER 

MILLI- 

EQUIVALENTS 

7.0 

0.349 

3.0 

0.247 

190 

8.265 

12 

E   Cations  =  8.  86 

0.400 

460 

E   Anions  =8.30 
%  Difference  =3.3 

7.3?0 

Less 

th?n  4.0 

Less 

than  4,0 

Less 

than  0.1 

Less 

then  0.1 

■..«..• 

12 

0.400 

0,95 

......... 

10 


of 


of 


MILLIGRAMS  PER  LITE! 


M 

Alux'ifium 

Copper 

30 

Cadmium 

44?. 

Lead 
fi3nganesc 

0.3 

Stiver 

Less 

then  0.0 

Z1nc 

Less 

then  1.0 

Mercury 

Less 

than  0.01 

Less 

then  0,01 

Less 

than  0.O1 

PM 

0.6 

Spactflc 

Less 

than  0.1 

7.4 
Less  than  0.1 
Less  than  0,01 
Less  than  Q.Q5 
Less  tnan  0,u;> 

Less  then  0.01 
Less  than  0.5 
Less  than  0.01 


a.s 

Specific  conductance      690  i.rlc roinhos  par  cc 


'LMBEKS  Of: 


THE  INDUSTRIAL- 

0 


DRAT0Fi4.ES  CCVPA^Y 

CHEMIST 


ami  k  k.a'<   ass»h   or   cr&t/.L    oirmsTs 

•  MfMCIN     CHEMICAL     SOCIETY 
AMIHICAN     OIL      UIIMIST5'       SOCIfTV 
ASS'i;     o>      01/   I'.  1*1      RACING     CHf  MISTS 

mi«r   E«ciHrrws  c r    >  ■  ■  i  •<  i  c a 

INSlilllTt     OF     FO'JO     TtCHKOLOGY 
SICMA     XI 

I  >     VfPOrT     If.    HOT     TO    lit     l.riROOUCf  0  .      IS    .HOLT    OR     IK     PART.    TOR     ADVERTISING     PURPOSES     T.ITHOUT     OUT*  MING     PRIOR     WKITTI'.'    AUTHORIZATION 
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HE  KMSSTQIAL  LAE30DAT8CSCES  C3MPAHY 


Analytic jI  jkJ  Conmllini    Chtmnii 

2GOO    ¥.tST    29TM  AVENUE 

DtNYIft,    COLOHADO      fK>211 

ANALYSIS    KtPOST 


TCLDUM   455-3641 


Atlantic  Ricnriao  COMPANY 


DATE  RECEIVED:        10/17/74 
DATE   REPORTED:       10/2S/74 


LAB.   NUMBER: 


37C3 


SAJWPLCS   ARE    OISCARDED    IN   15   DAYS   FDOM   T-ATC   OF 
REPORT     UNLESS    WE    ARE     REQUESTED,     IN    V.XI1ING. 

SAMPLE  MARKED:     Sorghum  Gulch  £9  (Top)  1,285  Feet  SJ6K^«™R^5AuA^vGED.K"gS  T&'IS 

IATELY      UNLESS     CLIENT      HAS     REQUESTEO     SPECIAL 
HANDLING      (PREE2ING.     ETC.)     IN     ADVANCE. 

ANALYSIS: 

MILLIGRAMS 

PER  LI  TCP.  HILLI-EQUIVALEMTS 

Calcium                                                    6.6  '         0.329 

Magnesium                                           A.  3  0.354 

Sodium                                                210  _  _  ..         _  n    o0  9.135 

Carbonate  Less  than  0.1         E  Cations  -  9 .  82  

Bicarbonate                                         526  E  Anions  =  9.30  B#62g 

%  Difference  =2.7 

Chloric;-  2.1  

Sulfate                                                  7.4  0.154 

.'.'Urate  Less  than  0.1  

Phosphate  Less  than  0.1 

Silicon  dioxide                                 13  0.4  33 

Iron  0.08  

Fluoride  10  .  0.523 

Hardness,  in  terra  of 

calcium  carbonate  34  

Ammonia  0,5  MILLIGRAMS  PER  LITE?. 

Lithium  Less  than  0.5 

Hannanese  Less  then  0.05 

Barium  Less  than  1.0  Silver  Less  than  0.01 

llexavalent  chromium      ■  Less  than  0.01  Zinc  Less  than  0.5 

Arsenic  Less  than  0.01  Mercury  Less  than  0.01 

Selenium  Less  than  0.01  Total  dissolved  solids  510 

Boron  0,f> 

Hydroxide  Loss  than  0.1 

Aluminum  0.0 

Copper  Less  than  1.0   pH      7.9 

Cadmium  Less  than  0.01  Specific  conductance   C20  lalcremhcs  percc 

Lead  Less  than  0.05 


MEMK-aS  Of: 


cc:     John  Matls/Frank  Haas 


AMERICAN    ASS'N    or     rilKAL    CHEMISTS 
/  I         ICAH    CM'  MICAL    v.-  :    1Y 
A'.'i  RiOH   oil     Cm»AI4Ti'   SOCIPTY 
ASJ'H    <>;-    cwiiri.'L    MACH.'.J    O'vMIJTS 
t>*  I- 1  r.Y    P.HGII.r/LH»    OP    AMPKICA 
IIC)  mil  K    O.'    IOX)    lLCIINOLOOY 
li'i'../,  XI 


THE  INDUSTRIAL  LABORATORIES,  COMPANY 


CHEMIST 


TMI»    I  '.'PORT    II    HOT    TO    (If    RTPROUUCfD.    IN    WKOIP    0»    IN    TART,    fOH    ADVC  R.TlSlNO      PUP.fOSC\      WITHOUT      OBTAINING       PRIOR      V.RITTUN      AUT  HC'PI  JAllO:^ 


II  B-27S 


» 


im  ID0E5STQIOL  LflBOBATOftDES  «5OT 


Anthiitjl  jid  Con  lulling   Chimin 

?COO    *,tr.T    29TH  AVT.NUF 

DtNVCR,    CULO.'<ATjO      60211 

ANALYSIS   MPO«T 


TCtrno?*:  <55-364i 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 


r/17/74 


LAB.  NUMBER: 


376- 


SAMPLES   ARE    DISCARDED    IN    IS   DAYS    FROM   DATE    OP 

REPORT    UNI  CSS    WE    ARe     REQUESTED.     IN    WPITI'.C. 

...,n.r      i«/-ri/l'Pi  <"  l  »»     »      L.       !•«      /•»      j_j  \       «       i/-^\      r-  a  TO    RETAIN    THEM    I  OR    A    LONGER     PERIOD.     PLI.ISH- 

SAMPlc  rAAukbD:        Sordini;!  Gulch  ;9  (oottom)   1,360  Font  able  samples  are  usually  discarded  immeo- 

»  «  •  ,  IATELY     UNLESS     CLIENT     HAS     REQUESTLIJ     SPECIAL 

HANDLING     [FREEZING,     ETC.)     IN     ADVANCE. 

ANALYSIS: 

MILLIGRAMS 

PER  LITifR  MILLI-F.QiJlVALEiiTS 

Calcium  5.7  0.281 

Hagneslum  5.3  0.477 

Sodium  225  9.739 

Carbonate  Less  than  0.1  „  _,  J..            1rt   rr 

Bicarbonate  586  2  Cations  =  10.  55          g610 

E  Anions  =  10.29 

Chloride  1.4         %  Difference  =  1.2           

Sulfate  7.7  0.150 

filtrate  Less  than  0.1 

Phosphate  Less  than  0.1                                                 

Silicon  dioxide  12  0.490 

Iron  0.05  .  

Fluoride  10  0.523 

Hardness,  1n  terns  of 
calcium  carbonate  30 

Awronia  0.5  MliJ.K.RAM.S  PER  LITER 

Lithium  Less  than  0.5 

Manganese  Loss  than  Q.H5 

Kb'Kclii  P*ariura  Less  than  1.0  Silver  Less  than  0.01 

Hexavalent  chromium  Less  than  0.01        Zinc  Less  than  0.5 

Arsenic  Loss  then  0.01        Mercury  Less  than  0.01 

Selenium  Less  than  0.C1        Total  dissolved  solids  558 

Boron  .••  0.5 

Hydroxide  Less  than  0.1  pli  7.4 

Aluminum  0.08        Specific  conductance      939  mlcrorahos  per  cc 

Copper  Less  than  0.1 

Cadmium  Less  than  0.01 

Lead  Less  than  0.05 


ns  OF:       cc:     ^°'in  Matls/Frank  Haas 


/.r       ,   ir;.N    A'.VM    OF     O   RT/L     CIIFA'.ISTS 
/.'•..  !>l.-/.ll    CliFMICAl     *  ■-."l.'TY 
AMERICAN   OIL  CHCMISTf   roCIP.TV 
/Sti;  01    W  MCI  At    rami:;  Cii    mists 
BAKCn  C    I  I.  ".IN '  I  I-  !•    <■<      AMi   ..  K  A 
INSTITUTE    OE     FOOO    ItCKNOlOOY 
SI  J/AA    XI 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


CHEMIST 


tins  kki>ort  it  hot  to  un  r crwODUct:).  in  who'.k  o&  in  part,  row  advu  rusino    pui.^oses    without    owtaihinc    rnoa    v.-hittcu    auikoc?atn.>n 
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% 


CABU  AOIMICS  COM!  I  CO 


COMMERCIAL  TESTING    8t   EWGIWEERIMG   CO. 

GENCRAl    OTFICCr.:    270    IIOR1II    LAGAllC    51KLC1,    CHICAG  O,  .ILLINOIS    1)0001      •     AK'IA    COOT    313    730-II4S4 


/\ 


X 


Reply  to 

Insiiumontal  Analysis  Division 
14335  West  <l4ih  Avenue 
Golden.  Colorado  60-501 


.-Ml 


20    November    74 


Phone:  303-276-0521 


A 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hiway  72 
Golden,  CO  804  01 

Re:   IAD  £97-153-002-04 

ANALYTICAL    REPORT 


Aquifer   Test    £1    after 
pujnping    15   hrs. 

Well   1-C   String    £2 

ARCO    SG    #18~A    T.D.     1330' 

/x^ARCO    SG-9    2750' 

*Test  performed  on  samples  marked  "Regular"  and 
run  by  an  outside  laboratory. 

**Test  performed  on  samples  marked  "Hg  for  N" 

CAaJsa    £>   ku£j<n^ 

Cliarles    R.    'Wilson 
Analyst 


TOC* 

Nitrates** 

mg/liter 

mg/liter  N 

<1 

0.34 

8 

0.10 

<1 

0.22 

<1" 

0.056  ' 

Approve;/  by 

M.    L.    Jacobs    Ph.  D. 

Divisional    Manager 


CRVJ/hb 


r'.r" 


|R  E  C  E 1 V  L  U 
\m  2  D  197<. 

tlllCUO,  IL  •  CHAMUIOM,  V/V  •  ClAHKSnUKC,  WY  •  CI  f  VII  AM),  fill  <  KORfOlK,  VA  •  UKRl  luTut^lfT*  IIIhPfBSOH,  r.Y  •  PINVIR,  CO"  DIRMlW.ilAM.  Al  •  V7NC0UVIR,  B.C.  CAN. 
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r 


r 


* 


Cami  auuiuss  COMTCCO 


CO!\ia/!ERC!ALTESTIWG    &   EWGUMEER1WG    CO. 

GENLHAL    OmCl.S:    250    NOk'lH    LA  SAllC    STRUCT,   CHICAGO,    ILLINOIS    00001      •    ARCA    COOC    312    7200434 


Reply  to 

Instrumental  Analysis  Division 
1433:3  Wcsl  44th  Avenue 
Golden.  Colorado  CO-101 


/   \ 


&\,  i 1  I—'  I —  .—.J 


i-NCI    «•,>• 


Phone:  303-270-9521 


Mr.    Frank  Haas 
The  Oil   Shale  Corporation 
18200  West  Hi way  72 
Golden,  Colorado     C0401 


Re:      IAD  //97- 140- 002- 33 


ANALYTICAL  REPORT 


12  November  74 


• 


Samples 


ARCO  et.al.    SG  #18  c-b  G>  1380' 

ARCO  et.al.    SG  #18  960' 
Top  of  para  Cr.    800  mft 

ARCO  et.al.    Ktr.    samples  SG  #19 
Top  of  para  Cr.    @  466' 

•   ARCO  SG  #19  0  850' 

ARCO  SG  #19  TO  0  981' 

j/^SG  #9  Top  of  Mining  Zone   3285' 

SG  #18  Base  of  Mining  Zone 
TO  1425.6   (8C0mn) 

/^-SG  #9  Btm  of  Mining  Zone  0   1360'. 

^ARCO  SG  #9  Core   Point   (?   1200' 

^-ftRCO  et.al.    SG   #9   0  993' 

Top  of  parachute  creek  800  inn 


TOC* 

Nitrate** 

Free  Ammonia** 

mg/liter 

mg/liter  N 

mq/ liter  N 

3 

0.26 

0.017 

3 

<0.04 

0.013 

4 

0.28 

0.012 

4 

0.21 

0.018 

3 

0.34 

0.040 

3 

3.35 

•   0.025 

3 

3.40 

0.029 

4 

0.27 

0.042 

4 

0.76  " 

0.022 

4 

0.32 

0.013  .   . 

ciiicaco,  it  •  ciiariiskih.  \'.v  •  ciarksrurc,  wv.  cuvuaw,  oh  •  i.onroir..  va  -  hrri  hauit,  m .  nt ndi ksoh,  ky-  ornvn:.  co.  inn 


MINGItAM.  Al  •  VANCOUVIK.  II  C.  CAM. 


II  B-278 


• 


Mr.  Frank  Haas 
12  November  74 
Page  2 


*   Test  performed  on  samples  marked  'Regular* 
**  Test  performed  on  samples  marked  Hg  tor  N 


* 


CRV.'/dh 


Charles  R.  Wilson,  Analyst 

/ 


VI 


& — 7 


\pproved/by : 

M.   L.   Jacobs,   Ph.D. 

Divisional   Manger 
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o 


c# 


0 


COMMERCIAL  TESTING   Si   ENGINEERING    CO. 

GENERAL    OTflCCS:    528    NORTH    LA  SALLE    STREET,    CHICAUO,    ILLINOIS    00001      •    AREA    COOt    312    720-0<3« 
Reply  tO  INSIKUMENIAI    ANALYSIS   DIVISION.    14335  WEST   AVENUE.   GOLDEN.  COLORADO.    60401.    PHONE:   3032;89S2I 


To: 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hiway  72 
Golden,  Colorado  80401 


P.  O.  No.: 

Sample  No.:    ARC0  et.al.    SG  #9  0  993'   Top  of 
Parachute  Cr. 


/\ 


\ 


Dale:  8  November  74 


Analyst:    $.    Sweeney 


IAD  No.:     97-140-002-33 


ELEMENT 


CONCENTRATION  IN  ug/ml 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.         ELEMENT 


CONC. 


Uranium  Terbium 

Thorium  Gadolinium 

Bismuth  Europium 

Lead       0.02  Samarium 

Thallium  Neodymium 
Mercury     **0.0001  Praseodymium 

Gold  Cerium 

Platinum  Lanthanum 

Iridium  Barium 

Osmium  Cesium 

Rhenium  Iodine 

Tungsten  Tellurium 

Tantalum  Antimony 

Hafnium  Tin 

Lutetium  Indium 

Ytterbium  Cadmium 

Thulium  Silver 

Erbium  Palladium 

Hoi  mi  urn  Rhodium 
Dysprosium 

NR  -  Not  Reported 

All  elements  not  reported   <0.()03    |ifj/lTll 

*     Not  reported  upon  request 

**     Flame 1  ess  Atomic  Absorption 


0.002 
0.002 
0.02 
0.002 


STD 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gal  lium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


Approved:       / 


0.6 
* 

0.5 


/ 


Vanadium  <0.001 

Titanium  0.04 

Scandium  <0.001 

Calcium  * 

0.001     Potassium  * 

5  Chlorine  * 

0.02       Sulfur  * 
0.005     Phosphorus 
Silicon 
Aluminum 

Magnesium  * 

0.003     Sodium  * 

0.02       Fluorine  * 

0.007    Oxygen  NR 

0.005     Nitrogen  NR 

0.002     Carbon  NR 

0.4-       Boron  0.002 
0.1         Beryllium 

0.002     Lithium  0.2 

Hydrogen  NR 

'KX  jc^&- 


4 


II  B-280 


•  / 


' 


* 


COMMERCIAL  TESTING    &   ENGINEERING    CO. 

GENERAL    OTFICCS:   230    NORTH    LA  SALLE    STRCCT,    CHICAGO.    ILLINOIS    00001      •    AREA    CODE    315    720-(l<3< 
Reply  lO  INSIRUMLNTAL   ANALYSIS  DIVISION.    U335   WESJ   AVENUE.  G01PEN.   COLORAOO.    60401.    PHONE:    303  278-9521 


To:   Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  Colorado  80401 


A 


5  "S 


Date:    8  November  74 


P.  O.  No.: 

Sample  No.:  ARCO  SG  #9  Core  Point  §  1200' 

CONCENTRATION  IN     yg/ml 


Analyst:    s.    Sweeney 


IAD  No.:     97-140-002-33 


■ 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.004 

k 

Thorium 
Bismuth 

Gadolinium 
Europium 

Molybdenum 
Niobium 

0.006 

Titanium 
Scandium 

0.03 

Lead 

0.02 

Samarium 

Zirconium 

0.003 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

Mercury 

**0.0001 

Praseodymium 

Strontium 

0.3 

Chlorine 

* 

Gold 

Cerium 

0.003 

Rubidium 

0.004 

Sulfur 

* 

Platinum 

Lanthanum 

0.003 

Bromine 

0.02 

Phosphorus  ' 

0.5 

Iridium 

Barium 

0.05 

Selenium 

Silicon 

* 

Osmium 

Cesium 

Arsenic 

0.02 

Aluminum 

4 

Rhenium 

Iodine 

0.002 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.3 

Fluorine 

* 

m 

Hafnium 

Tin 

Copper 

0.1 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.05 

Nitrogen 

NR 

Ytterbium 

Cadmium 

•  ■ 

Cobalt 

0.01 

Carbon 

NR 

Thulium 

Silver 

Iron 

2 

Boron 

0.03 

Erbium 

Palladium 

Manganese 

0.03 

Beryll ium 

0.001 

Hoi  mi  urn 

Rhodium 

Chromium 

0.005 

Lithium 

0.5 

Dysprosium 

Hydrogen 

NR 

NR  -  Not  Reported 

All  elements  not  reported  <0.  003    ii(j/tlll 
*     Not  reported  upon  request 
**     Flameless  Atomic  Absorption 


Approved: 


II   B-281     ■ 


' 


' 


Q 


COMMERCIAL  TESTIN 

G   St   ENGINEERING   CO. 

• 

1 
i 

I 

i 

I 

i 

i 

GLNIUl    OrriCES-    320    NOKIH    LASALLt    STRLM,    CHICAGO,    ILLINOIS    CO00I      ■     A3TA 

Reply  to                 iNsicuMiMAi  analysis  division.  uj3i  west  avenue.  goll>in.  Colorado.  80<oi.  phc 

CODC    312    7200434 

NE:   303  270V52) 

November  74 

■    ! 

To:      Mr.    Frank  Haas                                           As 
The  Oil   Shale  Corporation                 jL^z. 
18200  West  Hiway  72 
Golden,   Colorado     80401 

A 

V 

- ^ 

Date:     8 

i 
i 

t 

i 

Analyst: 

S.   Sweeney 

i 

P.  O.  No.: 

. 

j 

Sample  No.:  $Q 

§3  Top  of  Mining  Zone  1285' 

IAD  No.: 

97-140-002-33 

! 

r 

CONCENTRATION 

in  ng/ml 

1 

ELEMENT 

CONC.           ELEMENT                CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.008 

i 

Thorium 

Gadolinium 

Molybdenum 

0.02 

Titanium 

Bismuth 

Europium 

Niobium 

Scandium 

0.002 

Lead 

0.04           Samarium 

Zirconium 

0.01 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

i 

Mercury 

**0.0001   Praseodymium 

Strontium 

0.4 

Chlorine 

* 

1 
j 

Gold 

Cerium 

Rubidium 

0.4 

Sulfur 

* 

1 

1 

Platinum 

Lanthanum 

Bromine 

0.02 

Phosphorus 

0-5 

i 
i 
t 

Iridium 

Barium                 0.7 

Selenium 

0.05 

Sil icon 

* 

1 

t 

! 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Ha  f n  i  urn 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Holmium 

Dysprosium 


Cesium 

Iodine 

Tellurium 

Antimony 

Tin 

Indium 

Cadmium 

Silver 

Palladium 

Rhodium 


0.02 


STD 


NR  -  Not  Reported 

All  elements  not  reported  <0.0()q   uO/ml 

*  *  Floi:.?l c:.r.  Atomic  Absorption 
*  Not  reported  upon   request 


Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 

Approved: 


0.12 
0.01 

0.4 
0.05 
0  .1 

0.03 

8 
0  .3 
0-01 


Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryllium 

Lithium 

Hydrogen 


14 


NR 

NR 

NR 
0.08 
0.001 
0.4 

NR 


II   B-282 


u 


v 


i 


COMMERCIAL  TESTING   Gi   ENGINEERING   CO. 

GENERAL    OfriCCS:    328    NORTH    LA  SALLE    STREET.   CHICAGO,    ILLINOIS    00001     •    AREA    COOC    313    720-9434 
Reply  lO  INSIRlM'.fNIAl    ANALYSIS  DIVISION.    UJ35   WLST  AVINUC.   GOLDlN.   COLORADO.   80401.    fHONE-    303-278-9J21 


_"-"  T.  Li  i — 1j3i 


To:     Mr.    Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
6olden,  Colorado  80401 


P.  O.  No.: 

Sample  No.:    SG  #9  Btm.   of  Mining  Zone  @  1360' 

CONCENTRATION  IN     pg/ml 


Date:  8  November  74 
Analyst:  S.  Sweeney 
IAD  No.:  97-140-002-33 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.         ELEMENT 


CONC. 


Uranium  Terbium 

Thorium  Gadolinium 

Bismuth  Europium 

Lead      o.02  Samarium 

Thallium  Neodymium 
Mercury     **0.0001  Praseodymium 

Gold  Cerium      0.004 

Platinum  Lanthanum 

Iridium  Barium  '     0.5 

Osmium  Cesium      0.003 

Rhenium  Iodine 

Tungsten  Tellurium 

Tantalum  Antimony 

Hafnium  Tin 

Lutetium  Indium       STD 

Ytterbium  Cadmium 

Thulium  Silver 

Erbium  Palladium 

llolmium  Rhodium 
Dysprosium 

NR  -  Nol  Reported 

All  elements  no)  repotted  <0.  006    |i(j/lill 

*     Not  reported  upon   request 
**  Flanicless  Atomic  Absorption 


Ruthenium 

Molybdenum      0.003 

Niobium 

Zirconium 

Yttrium 

Strontium        0.6 

Rubidium  0.007 

Bromine 

Selenium 

Arsenic     0.007 

Germanium 

Gal lium 


Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


0.03 

0.01 
0.02 

0.02 

2 
0.05 
0.004 


Vanadium 

Titanium 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Silicon 

Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryl  1 ium 

Lithium 

Hydrogen 


t>i<^> 


0.002 
0.2 


0.1 


0.6 


NR 
NR 
NR 
0.1 

0.1 
NR 


1 


II   B-283 


■' 


is 


* 


Reply  to 


COMMERCIAL  TESTING   &   ENGINEERING   CO. 

CCNEKAL    OFFICES:    520    NORTH    LA  SALLE    STREET,    CHICAGO,    ILLINOIS    00001      •    AREA    CODE    311    720-0434 
INSILUMiNTAl    ANALYSIS   DIVISION.    14333   WEST    AVENUE.    GOIDEN.   COLORADO.    60401.    PHONE:    3O3-7V0  95JI 


To:  Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  CO  80401 


A 

/ 

V 

/, 

\ 

jLzx* 

i-.;^ 

Date:  20  November  74 
Analyst:   S.  Sweeney 


P.  O.  No.: 

Sample  No.: 

ARCO   Sg 

-9    2750' 

CONCENTRATION 

ng/mi 

INJfiPKKWBtJSm 

IAD  No.: 

97-153-002 

-04 

' 

ElEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.001 

h 

Thorium 

Gadolinium 

Molybdenum 

0.02 

Titanium 

0.  05 

Bismuth 

Europium 

Niobium 

<0.001 

Scandium 

0.001 

Lead 

0.02 

Samarium 

Zirconium 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

Mercury 

**0.0028 

Praseodymium 

Strontium 

0.4 

Chlorine 

* 

Gold 

Cerium 

Rubidium 

0.01 

Sulfur 

* 

Platinum 

Lanthanum 

Bromine 

0.02 

Phosphorus 

0.9 

Iridium 

Barium 

0. 

04 

Selenium 

Sil icon 

* 

Osmium 

Cesium 

0. 

002 

Arsenic 

0.009 

Aluminum 

0.2 

Rhenium 

Iodine 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

0.001 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.02 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.02 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.02 

Nitrogen 

NR 

Ytterbium 

Cadmium 

•  ■ 

Cobalt 

0.008 

Carbon 

NR 

Thulium 

Silver 

Iron 

0.2 

Boron 

0.00 

Erbium 

Palladium 

Manganese 

0.  01 

Beryl  1 ium 

<0.  00.1 

Hoi  mi  urn 

Rhodium 

Chromium 

0.003 

Lithium 

0.  0 

Dysprosium 

Hydrogen 

NR 

NR  -  Not  Reported  <  0.002     iiCf/ml 

All  elements  not  reported   <:^\',]J.l/!"Ay<:<)^kU 

*Not  reported  upon  request 

**l*"laineless  Atomic  Absorption 


Approved: 
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ELEMENT 

CONC. 

Uranium        : 

Terbium 

Ruthenium 

Vanadium 

0.003 

Thorium 

Gadolinium 

Molybdenum 

0.03 

Titanium 

0.04 

Bismuth 

Europium 

Niobium 

0.0006 

Scandium 

0.01 

Lead 

Samarium 

Zirconium 

•  Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

Mercury          *  . 

.     .     Praseodymium 

Strontium 

0.6 

Chlorine 

* 

Gold 

•  :'  ;     Cerium 

•   "■.'■■ 

Rubidium  • 

0.003 

Sulfur.- 

* 

Platinum 

Lanthanum 

Bromine 

0.002 

Phosphorus 

* 

Iridium 

-  '  Barium 

0.04  ' 

Selenium 

0.004 

Silicon 

* . 

Osmium 

..*"•■      Cesium 

0.0009 

Arsenic 

0.006 

Aluminum 

2 

Rheni  urn 

Iodine 

'     :.•■:■ 

Germanium 

0.001 

Magnesium 

* 

Tungsten      '  ** 

Tellurium 

Gallium 

0.001 

Sodium 

*. 

Tantalum        ** 

Antimony 

'  • 

Zinc 

0.09 

Fluorine 

* 

Hafnium       • 

Tin 

.  •    .      •    ': 

Copper- 

0.006 

Oxygen 

NR 

i 

Lutetium 

.  Indium 

STD 

Nickel 

0.05 

Nitrogen 

NR 

Ytterbium 

Cadmium    . 

Cobalt 

0.04 

Carbon 

NR 

Thulium 

Silver 

0.001 

Iron 

0.6    < 

Boron 

Erbium 

Palladium 

Manganese 

0.01 

f. 

Beryllium 

Hoi  mi  urn              > 

Rhodium 

.Chromium    • 

.0.04 

Lithium 

* 

Dysprosium 

..  • 

'.■ 

Hydrogen 

NR 

NR  -  Not  Reoorted  <0.001  ng/ml        '-Reported 

All  elements  not  reported  :<otf<^>wo<Mj<;S 
**Source   Contamination  ■  . 


by   different  methods 


•f   tl'V-l.^T^T 
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• 


•• 


.    ,\.   .......    .   I*...  ,..-,..  —   ■—  ,  :-im.lM     ~i   .,    -.    ■.,.       ■■ ->■:»■...: ■  ...,■, 


Vrrtiiiifr  inniiim'*lf>antl'fMft1-Vlri  i 1'    'i  t  ~Yi    Ifnrtf 


C   &    L    LABORATORIES 


Elemonto!  Analysis  —  Mess  Spoctromotry 


General  Analytical  Services 


To:  Mir.  Frank  Haas 

The  Oil  Shale  Corp. 

18200  West  Hiway  72 

Golden,    CO   80401 
Customer  No. :  _ 

Sample  No.:    TOSCO   2211'    depth  off*''0 

CONCENTRATION  IN  PPM  WEIGHT 


Date:     8-5-74 

Analyst:     s.    Sweeney 

C  &  L  No.:     97-074-002-03 


14335  Wost  44th  Ave 

Goldon,   Colo.    60401 

(303)  278-9521 


ELEMENT 

CO.NC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

•0.002 

Terbium 

Ruthenium 

Vanadium 

0.01 

Thorium 

Gadol inium 

Molybdenum 

0.03 

Titanium 

0.  5 

Bismuth 

Europium 

0 .  0Q2 

Niobium 

0.0006 

Scandium 

0.003 

Lead 

i 

Samarium 

Zirconium 

0.01 

■  Calcium 

* 

Thallium 

Neodymium 

Yttrium 

0.0003 

Potassium 

* 

Mercury 

* 

Praseodymium 

0.0009 

Strontium 

1 

Chlorine 

* 

Gold 

..  Cerium 

Rubidium  • 

0.08 

Sulfur.- 

* 

Platinum 

Lanthanum 

.    • 

Bromine 

0.1    . 

Phosphorus 

* 

Iridium 

-   Barium 

0.2 

Selenium 

0.004    . 

Silicon 

*  . 

Osmium 

•■ 

Cesium 

0.01 

Arsenic 

0.02 

Aluminum 

19  "      .,' 

Rhenium 

Iodine 

0.01  • 

Germanium 

0.01 

Magnesium' 

* 

Tungsten 

** 

Tellurium    •' 

. 

Gallium 

0.002 

Sodium 

*. 

Tantalum 

**  . 

Antimony  ; 

.    .-  : 

Zinc 

0.09 

Fluorine 

* 

Hafnium 

Tin 

Copper- 

0.1 

Oxygen 

NR 

Lutetium 

.  Indium 

STD 

Nickel 

0.03 

Nitrogen 

NR 

Ytterbium 

Cadmium    . 

Cobalt 

0.004 

Carbon 

NR 

Thulium 

Silver 

Iron 

4 

Boron 

Erbium 

Palladium 

Manganese 

0.2 

I. 

Beryllium 

0.00006 

Hoi  mi  urn 

Rhodium 

.Chromium 

.0.04 

Lithium 

*   • 

Dysprosium 

, ' 

■   •  ' 

Hydrogen 

NR 

NR  -  Not  Reported  <0.001  vq/ml 

All  element?  not  reported  X- 3XX>$:$ X&}$§XX 
**Source   Contamination 


XXX55»SX15)5BXRXSMXKXX»X»X}5XX»14 

♦Reported  by  different  methods 


*"*"■  "J  *•*»»  **m<  >  »***•  -»  •? 


\m»^  '^uw" 
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» 


.  ...  »»-.,-.-.».«■ 


. ^-^Ur'iMm  Mill..  —»e..W«  .-M- J.  MT»  *  m».^..^  .l~e±& 


ft 


Am'lyli(jl  jnd  Coninllinf    Chimin 

?coo  v.f:r.T  r^in  avfnup 

DCNV'LK,   Cl>L(KOJiO     r.o?n 

analysis  urcm 


ULLTIOME  455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATS  RECEIVED: 
DATE   REPORTED: 

LAD.   NUMBER: 


6/19/74 
6/27/74 

787 


I 


c\V>° 


SAMPLE  f.lAI-iCCD: 


SG  #10  £60  Feet 


ft 


ANALYSIS: 


Cal ci  urn 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 

Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 
Iron 

Fluoride 

P.  alkalinity,  in  ter 

calcium  carbonate 
MO  alkalinity,  in  terms 

cal  cium  carbonate 
Hardness,  in  terms  of 

calciin  carbonate 
Total   dissolved  solids 

Dissolved  oxygen 

C.O.D. 

5-Day  B.O.D. 

MB- AS 

Phenols 

Ammonia-nitrogen 

Cyanide 

Ki  trite 

Sulfide 

Lithium 

awkican  a.«v»i  or   rrrr*i   cuTmists 
/  <•   ir  -ii  t  ,  . ,  i  •,■  i    •.   :i    iy 
lit-CliA'l  Oil    ■". ..  r.i  .<■..■  •  ■■•■  l!*TY 
/  .'.■II   !•(    v    .i.-i    •.    iviir/i.   «  i:    MISTS 
I  .m.  .  i.  V    I  .t.ii.       ,-,    i  ,    av.    .  i'.  A 
UAH",  lilt!    or     n..-;j    l.tUHwltuY 
JK'.C    >.l 


MILLIGRAMS. 

PER  LITER 

/.«*>    29 

Barium 

».«1    26 

Hexavalent  chromium 

t.1^160 

Arsenic 

t.t^        ;*-51  37 

Selenium 

*»'                320 

Cadmi  urn 

*.*'                   18 

^  s**                 _ 

Copper 

J7TT              170 

0.32 

Boron 

Lead 

Less  than  0.1 

Manganese 

24 

Silver 

Less  than'.  0.05 

Zinc 

3.5 

Mercury 

5    Of 

Hydroxide 

30 

Residual   chrloine 

5    Of 

Beryllium 

260 

Molybdenum 

180      1'< 

500     Lf* 

5.2 

14 

pH                  8.4 

0.3 

Turbidity     3  units 

Less  than  0.5 

Less  than  0.05 

2.1 

Less  than  0.2 

Less  than  0. 1 

Less   than  0.1 

Less  than  0.5 

SAMPLES  ARE  DISCARDCO  IN  15  PAY";  PtJO'A  D\TE  OF 
flCI'ORT  UNLESS  IVt  AliE  K  ECUF:ST"L>.  Ill  Vl.UlH.'G. 
TO  RETAIN  TtiSM  rcn  A  LCi-lM  l".RIC!5.  i  ■-  ""  I"  H- 
At)Lt:  SAMPLES  ARE  USUALLY  [M'CAl.LJU  l.'.-.D- 
IATELY  UNLESS  CtlfNT  I'.AS  R  L  CUES '.  10  Si'uCIAL 
HANDLING      irRtEZIK'C.      ETC.)      IN     ADVANCE. 


MILLIGRAMS 

PER  LITER 

Less  than  1.0 
Less  than  0.01 
Less  than  0.05 
0.012 
Less  than  0.01 

Less  than  0.1 
4.3 

Less  than  0.05 
0.05 

Less  than  0.01 

Less  than  0.  5 
Less  than  C.01 
Less  than  0.1 
Less  than  0.1 
Less  than  0.] 
Less  than  0.1 


yi-ie  industrial  LAEorJArorjss  co: 

Clt&VMST 


iNY 


.y 


it  rif.fosi  it  »:or  io  t.s  r.  sinooucro.  in  wkoi  p  on  iw  iv.nT.  roft  AovruTisino    rur.-rosci    without    obtaining    itior    wmttkn    /,uTHoni/AT  if< 
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• 


ra^r."  "-•-  -■■:■'**-'"'  .-a  -. 


.W;  ui&mAi~  .:*.*•  •—*it r-£*MUij«Md 


«.-iiiO.J«m 


1 

J 


• 


« 


Antljliul  jnJ   Conit!li«x   Citmnll 

?coo  «,tst  ?<nn  avoaif 

DLNVtH.    COLORADO      00211    ■ 

ANA.mu  ttf-oai 


TtltnONt   455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE  REFOSTED: 

LAB.  NUMBER: 


6/19/74 
6/27/74 

788 


• 


SAMPLE  MASKED:      SG  10  1,336  Feet 
ANALYSIS: 


Calcium 
Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Fluoride 

Iron 

P.  alkalinity,  in  terms  of 

calcium  carbonate 
HO  alkalinity,  in  terms  of 

calcium  carbonate 
Hardness,   in  terms  of 

calcium  carbonate 
Total  dissolved  solids 

Ammonia  nitrogen 
Dissolved  oxygen 
5-Day  B.O.D. 
C.O.D. 
Phenols 

Cyanide 
Ni  tri to 
Sulfide 
Lithium 
Barium 


A'-.-t.io.u  tmvw  cit   err** i  cvrwuTj 

'•'■'     ■    f      II    It  .  MH'M      .      "I.    ,V 
/.'.  .  ..:i  •../  nil     i  ...  ,n- 1  .•   ;.  ri-TV 
*■"'■   '       i ■    •  H  Ml     .  .  (IT.  <  .      >'\IM 
X\i.<  ■•!  V   I  '  -i.Hi       ••»    o  -    / .".    i.-lfA 
IMIMV'il     Ur     .  ijjo    V.'.n.oi  in,Y 

JIUMA    XI 


SAMPLES  ARE  DISCAROTO  IN  15  DAYS  FROM  HATr  CF 
RfPOST  UNLESS  v.'E  ARC  RECUFSTKOi  l>l  W3m,-.1. 
TO  F.LTAIN  1M!:M  FOR  A  LC'."«GLfl  I'-IRIOO  f  .-PI  M- 
ABLE  SAMPtl'S  tr.C  USUALLY  :>!iC/.':D:.0  l'.V.5r.fr 
IATLLY  UNLLSj  CLIFFY  HAS  R  LOUC-J". .'  I)  srtCIAL 
HANDLING     (FREEZING.     ETC.)     IN     AOVANCL. 


1 

MILLIGRAMS 

MILLIGRAMS 

•• 

PER  LITER 

PER  LITER 

(1 

■■"        9.8 

Hexavalent  chromium 

Less  than  0.01 

I 

>J°,       9.6 

Arseni  c 

Less  than  0.C5 

«  180 
fcrt         '",*     31 

Selenium 

Less  than  0.01 

Cadmi  urn 

Less  than  0.01 

tv, 

510 

Copper 

Less  than  0.1 

*.«>■ 
*£ 

15 

Boron 

.  1.5 

21 

Lead 

Less  than  0.05 

i*.v* 

0.56 

Manganese 

Less  than  0.05 

Less 

than  0.1 

Silver 

Less  than  0.01 

13 

Zinc 

Less  than  0.5 

8.0 

Mercury 

'   Less  than  0.01 

Less 

than  0.05 

Hydroxide 

Less  than  0.1 

Residual  chlorine 

Less  than  0.1 

25 

Beryllium 

Less  than  0.1 

Molybdenum 

Less  than  0.1 

420 

64      f< 

ic 

650       *' 

pH                      8.5 

1.8 

Turbidity        3  units 

3.8 

0.4 

Less 

than  0.5 

Less 

than  0.003 

• 

Less 

than  0.2 

Less 

than  0.1 

Less 

than  0.1 

Less 

than  0.5 

Less  than  1.0 


THE  INDUSTRIAL  LAD0.1ATCRIES  CO.'. 

asLf.'Jsf 


•ANY 


••<ii  fif.-roM  it  hot  to  vr.  rrrKfiuuctp.  m  wftcv.e  or  in  part,  ron  Anvirnmwo    rvRpmcs    without    obtaiuiug    prior    v/ihttlh    auiiorhatio! 
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• 


• 


• 


IT 


<,i.iii.'«iAb.»^a>c. 


i 


— -     Antljluj!  und   Comutlill    Chimin 
2C00    V.ff.T    ."^TH    AvrMIF 

dcuvm;.  cu.(v<ajki    (\02ii 

ANALYSIS   CiPOflT 


TtUPHONE   <!>:,- 3GO 


ATLANTIC  RICHFIELD  COMPANY 
1500  Security  Life  Building 
Denver,   Colorado    80202 

Attn:     John  Matis 


SAMPLE  AAARR'uD:       SG   10   Ml6   Feet 
ANALYSIS: 


HILL  I GR  AIIS 
"PER  LITER 


Calcium  (Ca) 
■  Magnesium  (I'g) 
Sodium  (Ha) 
Carbonate  (CO3) 
Bicarbonate  (HCO3) 

Chloride  (CI) 
Sulfate  (SO4) 
Nitrate  (KO3) 
Phosphate  (PO4) 
Silicon  dioxide  (S1O2) 

Iron  (Fe) 

Fluoride   (F) 

P.   alkalinity,  in  terms 

calcium  carbonate 
MO  alkalinity,  in  terms 

calcium  carbonate 
Hardness,  in  terms  of 

calcium  carbonate 

Total  dissolved  solids 
Ammonia -nitre gen 
Dissolved  oxygen 
5-Day  B.O.D. 
C.O.D. 


"TTTV' 


TTfi 
Less 


6.6 
13 

230 
37 
573 


14 
27 

0.74 
than  0.1 
13 


i 


M8-AS 

Phenols 

Cyanide 

Nitrite 

Sulfide 


(Cn) 
(Ii02) 


Less  than  0.05 
18 
of 

30 
of 

470 

68 

540 
1.8 
3.4 
0.9 
4.7 

Less  than  0.5 

Less  than  0.003 

Less  than  0.2 

Less  than  0.1 

Less  than  0.1 


^vj::^s  or: 

AU*riTAN    a'iij   oc   crrr/.i    chemists 
'-    ..  h  Ml    CI!.  "K.-.t.    ;    .-.|:   1  y 


/.«■      '  u  , 
I  *.!  .    IV 


"'•  ••!!    t  1     i.«li.r.'  :;  nnY 

«  ■■•  'i  '    1    1  -li.:'.  Ci     mists 
t - f ! w I : •       :  • .    (,•■    ^.1 « ;  , - 1 ,  a 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.   NUMBER: 


6/19/74 
6/27/74 

789 


»AA\PLf"S   AfcfT    DISrARDCD    III   IS   DAYS    P^OM   O'TC-    Cf 

RCCokt  uwinss  *vt:  Ai;e   prr.u.-sTL'o.  ifi  v.    in, in 

TO    RETAIN    1HCM    ICn    A    LC.-.-jl.E    p-'Ji.ifi     1         !-•:.' 

Ami-:    samples    a»f    usually    oifc/rorri    1  •'•"."<> 

IATI:LY     UI-'LI.'S     clicnt     has     c^qui -.I.-Li 
HANDLING     (FIIECZINO.     ETC.)     Ill     ACVAScr 


SFfcC'AL 


Lithium  (Li) 
Barium  (Ba) 
Hexavalent  chromium 
Arsenic  (As) 
Selenium  (Se) 

Cadmium  (Cd) 
Copper(Cu) 
Boron  (B) 
Manganese  (Mn) 
Silver  (Ag) 

Zinc  (Zn) 
Mercury  (Hg) 
Hydroxide  (OH) 
Residual  chlorine 
Beryllium  (Be) 
Molybenum  (fio) 


MILLIGRAMS 
PER  LITER 

0.6 
Less  than  1.0 
Less  than  0.01 
Less  than  0.05 
Less  than  0.01 

Less  than  0.01 
Less  than  0.1 
2.7 
Less  than  0.05 
Less  than  0.01 

Less  than  0.5 
Less  than  0.01 
Less  than  0.1 
Less  than  0.1 
Less  than  0.1 
Less  than  0.1 


PH 


8.5 


E  INDUSTCfAl  LAC0.1ATC!;!2S  CO.V 


THE  iry«pUSjr.!AL  LAC0.1ATC!;!2S  CO.V.PAMY 


ClI^.'.iST 


•1  fcrt-c/Ri  it  mot  \o  tt  kcppoouci:ii.  in  whole  on  in  part,  ror<  ADvrp.Tuino    funr-cci    win 


tOUT     OiTAimkO      PPIO*     WPiTTDM      AlMlientJAl  it .--« 
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• 


• 


TUE  Eti&SSYUEAL  UiE83ti¥$8Es  &&&IM" 


ri'ii'-"^1"'   mt"-  ^  * 


% 


Anthliijl  jmi   Contmlliui    CLt  —  nll 

260O   V.tST    29TW   AVTNVE 

DENVTk,    COLON  ATX)      fX>2  1  » 

ANALYSIS   (CrOAT 


ATLANTIC  P.I  C:  IE  I  ELD  COMPANY 


SAMPLE  MARKED:      SO  HO  -  2,211  Feet 


• 


ANALYSIS: 

HILLI GRAMS 

PER  LITER 

Cal  d  urn 

16 

Kaqneslun 

3.7 

Sodium 

440 

Carbonate 

34 

C1 carbonate 

830 

Chloride 

120 

Sulfate 

55 

Nitrate 

Less  than  0.1 

Silicon  dioxide  15 

Phosphate  Less  then  0.1 

Iron  Less  than  0.05 

Fluoride  15 

P.  alkalinity.  In  tcrrs 
of  calcium  carbonate  28 
K0,  alkalinity,  in  terns  of 

calcium  carbonate  680 

Hardness,  1n  tenrs  of 

calcium  carbonate  54 

Total  dissolved  solids  6S0 

Amionia-nitrcqcn  7.0 

C.O.D.  11 

1',3-AS  Less  than  0.5 

phenols  Less  than  0.CD1 


Cyanide 

Nitrite 

Sulfur 

Lithium 

Barium 


Less  than  0.01 
Less  than  0.1 
Loss  than  0.1 
Less  than  0.5 
Less  than  1.0 


TElCmXt   453-3641 


Hexavalent  chromlu.-n    Less  than  0.01 
Arsenic  Loss  thtn  0.01 


IXHi\Z.72,i  O?: 


• 


AMRRICAM    /.ISM    or    crKil    CwCMlSTS 
fj.\    rir/N  o  .micai    i-.'.'i-  l" 

/.>.'..-»  ICAK    OIL    (HCUIIlf    IOCITTY 
A5. ••:    (.1     r*  lUCIM     KACISO    I -H     MltTJ 
t/,urv    l..<ji'i.  :ci    (••    A«.niCA 

fKitituTC  op   toco  lrcuxOLOor 

tiOVA  Kl 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.   NUMBER: 


7/r774 
C/l/74 

1232 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FKV»  D'TC  C 
REPORT  UNLESS  V.  E  ARE  R  ECU  E  STCD.  IN  WOITIH.* 
10  RL1AII1  THEM  FOR  A  LONGER  PtRICS.  P':ri'H. 
AME  SAMPLES  ARE  USUALLY  DirCA.-^IO  IVA4..D- 
IATCLY  UNLESS  CLIENT  HAS  REOULSTF3  SPECIAL 
HANDLING     IFREEZIN&.     ETC.)      IN     ADVANCE. 


MILL! -EQUIVALENTS 


0.80 

pH            8 

1.10    o.->\ 

19.09    '*•»:> 

Turbidity 

1.13 

6  units 

13.66    rb>« 

3.38 

1.14 

0.39 


Selcnlua 

Cadritim 

Copper 

Doron 

Manganese 

SHvor 

Zinc 

Karcury 

Hydroxide 
Chlorino 

Beryllium 

folybdenum 
Lead 


1.10 

*.q 

- 

MILLIGRAMS 

,  PER  LITER 

Less 

than 

0.01 

Less 

thsn 

0.01 

Less 

then  0.1 

5.0 

Less 

then  0.05 

Less 

than 

0.01 

Less 

then 

0.5 

Less 

than 

0.01 

Less 

then 

0.1 

Loss 

than 

0.1 

Less  than  0.1 
Less  than  0.1 
Less  than  0.05 


THE  INDUSTRIAL  LABORATORIES  CO.V.PANY 
CH2//.IST 


,h..  «,o.t  ,.  not  ,o  .«  Mrnoou«D.  .n  «<«i  D.  .«  r«T.  ron  adv.p.tis.no    purpose    w.tmout    CtA.H.HO    pp.o*    *..T1.H    •»»..»». 


^r-jy  ;vr*r' 
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• 


C   &    L    LABORATORIES 


i  ~  mi>g'^^«>"'"'x-i. .  .■  ^ 


Jmuev.rtutiMr't^i.+i,-'.-  .t.  ■.„  ».,■  ->^  -^.«a-.; ■■J. . 


Elemental  Analysis  —  Mess  Spectrometry 


General  Analytical  Services 


To:   Mr.    Frank  Haas 

The  Oil   Shale   Corp. 

18200  West   Hiway   72 

Golden,    CO    80401 
Customer  No. :  .    _. *.» 

Sample  No.:   tosco   96  0'    depth    Sir     ■ 

CONCENTRATION   IN  PPM  WEIGHT 


•    Date:     8-5-74 
■    Analyst:     s.    Sweeney 
C  &  L  No.: 


14335  We»t  A4\h  Avo 

Golden,   Colo.    60401 

(303)  278-9521 


97-057-002-11 


ELEMENT 


CONC. 


ELEMENT 


CONC, 


ELEMENT 


CONC.        ELEMENT 


Uranium 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erb  i  urn 

Hoi  mi  urn 

Dysprosium 


** 


** 


CONC. 


Terbium 

Ruthenium 

Vanadium 

0.003 

Gadolinium 

Molybdenum 

0.02 

Titanium 

0.3 

Europium 

.    '-.    ;■  Niobium 

0.003 

Scandium 

0.002 

Samarium 

Zirconium 

•  Calcium 

* 

Neodymium 

•    Yttrium 

Potassium 

*     •  • 

Praseodymium 

Strontium 

1 

Chlorine 

* 

Cerium 

;."••'       Rubidium  • 

0.006 

Sulfur/ 

* 

Lanthanum 

Bromine 

0.003 

Phosphorus 

* 

Barium 

0.01       Selenium 

0.001  . 

Silicon 

* . 

Cesium 

0.0004  Arsenic 

0.01 

Aluminum 

0.9 

Iodine 

■   •  ' .         Germanium 

0.002 

Magnesium. 

* 

Tellurium 

•    Gallium 

Sodium 

* 

Antimony 

■0.0.007  Zinc 

0.04 

Fluorine 

* 

Tin 

•    Copper--   . . 

0.04 

Oxygen 

NR 

1 

Indium 

STD         Nickel 

0.01 

Nitrogen 

NR 

Cadmium 

Cobalt 

0.002 

Carbon 

NR 

Silver 

Iron 

0.9 

Boron 

Palladium 

Manganese 

0.02 

Beryllium 

Rhodium 

.Chromium 

0.007 

Lithium 

* 

Hydrogen  NR 


NR  -  Not  Reported  <0.001   ug/nl 

All  elements  not  reported  xa^'MC^x;.'o\>^5> 
**Source   Contamination 


■*    Reported  by  different  methods 
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C   &    L    LABORATORIES 


Elemental  Analysis  —  Mass  Spoctromotry 


General  Analytical  Services 


To:   Mr.    Frank  Haas 

The   Oil   Shale   Corp. 

18200  West   Hiv/ay   72 

Golden,    CO    80401 
Customer  No.:  .      .    : 

Sample  No.:    TOSCO   133  6"    depth  S &      ' 

CONCENTRATION  IN  PPM  WEIGHT 


Date:      8-5-74 

Analyst:     s.   Sweeney 

C  &  L  No.:      97-057-002-11 


M335  Wojf  44\h  Ava 

Goldon,    Colo.    80401 

(303)  270-9521 


ELEMENT 

co;;c. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

0.001 

Ruthenium 

Vanadium 

0.002 

Thorium 

Gadolinium 

Molybdenum 

0.009 

Titanium 

0.1 

Bismuth 

Europium 

• 

Niobium 

0.002 

Scandium 

0.0005 

Lead 

0.003 
• 

Samarium 

Zirconium 

0.001 

Calcium 

* 

Thallium 

Neodymium 

■.  -  '    r 

Yttrium 

0.0006 

Potassium 

* 

Mercury 

* 

Praseodymium 

Strontium 

.0.1     ■ ." 

Chlorine 

* 

Gold 

'•'■'.'. 

Cerium 

0.001 

Rubidium  : 

0.008  , 

Sulfur.1 

* 

Platinum 

.'*'    .'•'. 

Lanthanum 

.0.0009 

Bromine 

0.01- 

Phosphorus 

* 

Iridium 

'"•     -. 

•   Barium 

0.02 

Selenium 

0.02      . 

Silicon 

* . 

Osmium 

•••  . 

Cesium 

0.003 

Arsenic 

0.005 

Aluminum 

2 

Rhenium 

Iodine 

0..  0009 

Germanium 

.0.005 

Magnesium : 

* 

Tungsten 

•  ** 

Tellurium    •' 

Gallium  ''■  ' 

0.002 

Sodium 

*. 

Tantalum 

** 

Antimony 

0.005'. 

Zinc 

0.009 

Fluorine 

* 

Hafnium 

'  '■  ' ;■  ;-  • . 

Tin 

Copper • 

0.006 

Oxygen 

NR 

> 

Lutetium 

Indium 

STD      • 

Nickel 

0.01 

Nitrogen 

NR 

Ytterbium 

Cadmium    !'■'.. 

0.003 

Cobalt    .     • 

0.04 

Carbon  ■..' 

NR      ■ 

Thulium 

<. 

Silver 

0.005 

Iron 

0.2 

Boron 

Erbium 

Palladium 

.  •  -,:'. 

Manganese 

0.004 

i- 

Beryllium 

Hoi  mi  urn 

•• 

Rhodium 

.Chromium 

.0.001 

Lithium 

* 

Dysprosium 

, 

• 

Hydrogen 

NR 

NR  -  Not  Reported  <0.001  ug/ml 

All  elements  not  reported  XSXK>p#l$Xtf^X;tfX 
**Source   Contamination 


XKXXMK2«XKXXXHMXKXXKKHX]3XX8H 

*Reported'by  different  methods 
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C   &    L    LABORATORIES 


Elemental  Analysis  —  Mass  Spectrometry 


General  Analytical  Services 


14335  West  44th  Ave 

Golden,   Colo.    60401 

(303)  278-9521 


August  8,  1974 


Mr.   Frank  Haas 
The  Oil   Shale  Corp. 
18200  W.   Hi way  72 
Golden,   CO  80401 

Dear  Mr.  Haas: 

These  are  corrected  results  from  analysis  of  water  samples 
a)  Arco  6-17-74  SG  #10  960'  b)  Arco  6-17-74  SG  #10  1336',  and  c) 
Arco  6-17-74  SG  #10  1416',  assigned  C  &  L  #97-057-002-11. 

mg/L 


Footage 


SO/ 


Bicarbonate 
Alkalinity  as  CaC03 


960 
1336 


150 
25 


550 

840 


1416 


24 


910 


If  you  have  any  further  questions  regarding  the  analysis  or  procedures, 
please  don't  hesitate  to  call. 


S.S, 


Oj«L*»»J 


5±S*. 


S.   Sweeney,  Analyst 


Jj 
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C    &    L    LABORATORIES 


Elemental  Analysis  —  Mass  Spectrometry 


General  Analytical  Services 


14335  West  44lh  Ave 

Golden,   Colo.    00401 

(303)  278-9521 


July  17,  1974 


Mr.  Frank  Haas 
The  Oil  Shale  Corp. 
18200  W.  Hi  way  72 
Golden,  CO  80401 


ANALYTICAL  REPORT 


Partial  analysis,  of  water  samples  a)  Arco  6-17-74  SG  #10  960', 
b)  Arco  6-17-74  SG  #10  1336'  and  c)  Arco  6-17-74  SG  #10  1416',  received 
June  19,  1974,  and  assigned  C  &  L  #97-057-002-11.  Samples  are  referred 
to  by  their  footage  numbers.  Each  sample  received  was  in  six  portions, 
one  untreated  marked  regular,  and  the  remaining  five  were  pretreated  by  you 
and  Tabled  BOD,  Hg  for  N,  CN  +  NaOH,  Phenol  +  CU  -  Acid,  and  Metal  &  Acid. 
All  tests  were  run  on  the  untreated  (Regular)  sample  unless  otherwise 
stated. 


• 


• 


ANALYSIS 

vig/ml 

Footage 

Na 

Ca 

K 

Mg 

Li                   Si 

F 

960 

140 

46 

0 

39 

.18 

<0.05             16 

3.3 

1336 

190 

14 

0 

65 

4. 

0 

<0.05               5.0 

14. 

1416 

215 

Footage 

13 

0 

47 

4. 

0 
pCi/L 

<0.05               5.0 

34 

a* 

6* 

960 

2.9 

±   1.9 

0  ±  10 

1336 

9.2 

±  2.7 

0  ±  12 

1416 

1.4 

±  1.4 

0  ±  11 

Footage 

mg/L 

COD 

T0C* 

CI                       SO/, 

960 

2.9 

0.7 

4.4                   0.15 

1336 

<0.4 

0.7 

3.6                   0.03 

1416 

18 

31 

0.5                   0.02 

*  Outsid 

e  Lab 

•t  fwr  *-<rrsr .>  ■wp.-r--— -*-■• 
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mq/L 


Footage 

Carbonate 
Alkalinity 
as  CaC03 

Bicarbonate 
Alkalinity 
as  CaC03 

960 

21 

1140 

1336 

28 

1710 

1416 

28 

P/L 

1870 

Footage 

Dissolved 
Solids 

Si 
Sc 

jspended 
)lids 

Oil   & 
Grease** 

960 

0.46 

0. 

09 

0.001 

1336 

0.45 

0 

07 

0.023 

1416 

0.44 

0. 

11 

0.027 

**Sample  should  have  been  collected  in  a  glass  bottle,  at  least 
one  liter  in  volume,  and  preserved  with  2  ml  F^SO^/liter. 

Five  Day  BOD  Analysis  -  Performed  on  sample  portion  marked  BOD 

Footage mg/L 


960 
1336 
1416 


12.5 
12.5 
12.5 


CN  Analysis  -  Performed  on  sample  portion  marked  CN  +  NaOH 

Footage vg/ml 


960 
1336 
1416 


<0.05 
<0.05 
<0.05 


Phenol  Analysis 


Performed  on  sample  portion  marked  Phenol  +  Cu  -  Acid 
Footage ug/ml 


960 
1336 
1416 


<0.05 
<0.05 
<0.05 


7"-n^y*'T"»'.l'»  — r-r ,t  "*  ■■■ 
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Free  NH3  Analysis  -  Performed  on  sample  portion  marked  Hg  for  N 

Footage yig/ml 


960 
1336 
1416 


0.27 
0.77 

0.65 


PO^  Analysis  -  Performed  on  sample  portion  marked  Hg  for  N 

Footage mq/L  P 


960 

20 

1336 

<10 

1416 

Fecal 

<10 

Footage 

Col i form*** 

Col iform*** 

PH 

Color 

960 

negative 

negative 

8.31 

2 

1336 

negative 

negative 

8.44 

6 

1416 

negative 

10,000 
colonies 
per  100  ml 

8.31 

10 

***Analysis  performed  on  regular  water  samples 

The  remainder  of  the  water  analysis  including  the  spark  source  elemental 
analysis  should  be  reported  shortly.  If  you  have  any  questions  regarding 
the  analysis  or  procedures,  please  don't  hesitate  to  call. 


cj 


Approv 
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The  following  are  a  continuation  of  completed  analysis  from  C  &  L 
#97-057-002-11,  your  sample  numbers  a)  Arco  6-17-74,  SG  #10  960',  b) 
Arco  6-17-74  SG  #10  1336'  and  c)  Arco  6-17-74  SG  #10  1416'. 


Hg  -  Performed  on  sample  portion  marked  "Regular" 

Footage yg/ml  Hg 


960 
1336 
1416 


0.0001 
0.0003 
0.0001 


Nitrite  &  Nitrate  -  Performed  on  sample  portion  marked  Hg  for  N 

yig/L  N 

Footage Nitrate Nitri  te 


960 
1336 
1416 


50 
60 

80 


<5 
<5 
<5 


Please  note  correction  on  Phosphate  Results,  yg/L  not  mg/L 


P0 


u  -  Performed  on  sample  portion  marked  Hg  for  M 


Footage 


vg/L  P 


960 
1336 
1416 


20 
<10 
<10 


Odor  Threshold*  -  Performed  on  sample  portion  marked  "Regular" 
'  Footaqe  Threshold 


960 
1336 
1416 


*Sample  should  have  been  collected  in  glass  bottle. 
If  you  have  any  questions  on  these  analyses,  please  feel  free  to  call 


S.  Sweeney,  Analys- 


^S 


SS/cj 
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WATER  QUALITY  ANALYSES 
SG  -  11 
TRACT   C-b 
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THE  EK3BSTQIIAL  L0G®QA1$QCIZS  COOT 


/irulyticjl  j«J  ComnlltHf    Cbimiili 

2600    Vif.ST   ?9TH   AVrrAlF! 
DENVER,   COC.wa/jo     K)2I1 

ANALYSIS    KtrCWT 


TELDIONE   455-3641 


ATLANTIC    RICHFIELD  COMPANY 
1500   Security  Life   Building. 
Denver,    Colorado      80202 


DATE  RECEIVED: 
DATE   REROUTED: 

LAB.  NUMBER: 


8/3/74 
8/9/74 

18C4-1 


Attn:      Don   Tait 


SAMPLE 'MARKED:        Water   SG    (til    286.6    Fes<$,  7/24/74 


i£<!y  ' 


SAMPICS  ARE  DISCARDED  IN  15  DAY5  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REQUESTED.  IV  WRITING. 
TO  RETAIN  THEM  TOR  A  LONGER  PERIOD.  I'EriSH- 
ABLE  SAA/PLF.S  ARE  USUALLY  DISCARD!  D  l.'.V,VtID- 
IATEI.Y  UNLESS  CLIENT  HAS  REQUESTED  SPLCiAL 
HANDLING     (FREEZING.     ETC.)      IN     ADVANCE. 


ANALYSIS: 


MILLIGRAMS 

PER  LITER 


Calcium  (Ca) 

120 

Magnesium  (Mg) 

90 

Sodium   (Na) 

220 

Carbonate  (CO3) 

24 

Bicarbonate  (HCCO 

360 

Chloride  (Cl) 

31 

Sulfate  (SO4) 

690 

Nitrate  (NO3) 

Less 

til 

an  0.1 

Phosphate  (PO4) 

Less 

1-)- 

an  0.1 

Silicon  dioxide 

34 

Iron   (Fe) 

0.16 

Fluoride  (F) 

Less 

th 

an  0.1 

P.  alkalinity, 

in 

terms 

of  calcium  ca 

rbonate 

20 

MO  alkalinity, 

in 

terms 

of  calcium  ca 

rbonate 

295 

Hardness,  in  te 

rms 

of 

calcium  carbon  at 

e 

670 

Total  dissolved 

so 

lids 

1, 

380 

MILLI -EQUIVALENTS 

5.988 
7.407 
9.440    *••- 
0.79  9 
5.904 

0.874 
14.352 


0.894 


(by  evaporation) 


PH 


7.0 


Specific    conductance 


1,810   micromhos  per  cc 


,.v;;.v  ::.■;  or: 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


AMERICAN    AIVN    OF     crnrAi     CHCV.ISTS 
f>'  PU/H    Cll-MICAI.    !    K":.1Y 

ami  ;:icaii  cm.  u:.  •••-.,-•  society 
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110'.".   XI 
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2600    WtST    ?0Ttt   AvrNVE 
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analysis  mem 


TELETHDNe   <b5-3641 


• 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


0/3/74 
8/9/74 

1864-2 


SAMPLE  MARKED:  Water  SG  #11  336.6  Feet  7/24/74 


ANALYSIS: 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


MILLIGRAMS 
PER  LITER 

130 

94 
240 

24 
360 

35 

780 
Less  than  0.1 
Less  than  0.1 
35 


SAMPltS  ARE  DISCARDEO  IN  15  DAYS  FROM  DATE  0  = 
REPORT  UNLESS  V.C  ARC  RCQUESTCD.  IN  WRITING. 
TO  RETAIN  TMtM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  R  ECUEST  E  L)  SPECIAL 
HANDLING      IFREEZING.     ETC.)      IN     ADVANCE. 


MILLI -EQUIVALENTS 

6.587  «"*** 
7.736 
10.527  ft-.11** 
0.799 
5.904 

0.987 
16.224 


0.921 


Iron  0 

Fluoride  Less  than  0 

P.  alkalinity,  in  terms 

of  calcium  carbonate 
MO  alkalinity,  in  terms 

of  calcium  carbonate 
Hardness,  in  terms  of 

calcium  carbonate 
Total  dissolved  solids 
(by  evaporation) 


14 
1 


£   ca-*""   • 

?  M.  ^7 

£    an.*-* 

7  "*,.  *  ' 

•  j*  &.".  ^v      '" 

l> 

pll        8.0 
Specific  conductance 


1,870  micromhos  per  cc 


M3MRS3S  OI:: 
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inn  KrrnnT  it  itit  to  en  rrn'Oouci'D.  in  whim  f  or  in  cart,  top.  advitptisino    ruRi-osrs    without    obtaining    prior    written    roihobiiati."*! 


II   B-307 


* 


t 


c 


tiMftiVi*!-'-       •  *v 
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TEE  BHBaSTBBAL  lflD®BflfOES  COM 


?600    WEST    29T1I   AVrNllf 
DENVtR,    CCX.OHAJX)      <\0?11 

analysis  repoxt 


TELEPVON£  455-3G4I 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.   NUMBER: 


8/3/74 
8/9/74 

1864-3 


SAMPLE  MARKED:     Water   SG    511    7/24/74       386.6    Feet 
ANALYSIS: 


SAA'.PLES  ARE  DISCARDED  IH  1$  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  Alii;  RfTOUFSTED.  IN  V,'»I7I'<G. 
TO  RETAIN  THEM  FOR  A  LONGER  PER  ICO.  PERISH- 
ABLE  SAMPLES  ARE  USUALLY  DISCARDED  I'.'VUC 
IATELY  UNLESS  CLIENT  HAS  RECLIESTCD  SPfcC'AL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


• 


MILLIGRAMS 

PER  LITER 

Calcium 

130 

Magnesium 

110 

Sodium 

240 

Carbonate 

24 

Bicarbonate 

410 

Chloride 

42 

Sulfate 

770 

Nitrate 

Less 

than  0.1 

Phosphate 

Less 

than  0.1 

Silicon  dioxi 

de 

45 

Iron 

0.05 

Fluoride 

Less 

than  0.1 

P.  alkalinity 

,  in  terms 

of  calcium 

carbonate    20 

MO  alkalinity 

,  in  terns 

of  calcium 

carbonate   335 

Hardness,  in 

terms  o 

f 

calcium  car 

bonate 

770 

Total  dissolv 

ed  soli 

dsl,550 

MILL! -EQUIVALENTS 


6.437 
8.971 
10.483 
0.799 
6.724 

«  JO 

1.179 
16.016 

&.«*«' 

1.183 

i     C«<"'-» 

-.  >* 

£  pin*'1 

't  *•. 

t\»  :>»"■»■ 

a.« 

(by  evaporation) 

p!I       7 .  9 
Specific  conductance 


1,960  micromhos  per  cc 


fi'.S.Yr'^BS   OP: 


A/' "tlC  AM    ft)    OF    rtrrvt     CHEMISTS 
/.i-    i  II  AN   <  i-.  MKAL    •••'it  I Y 
A/ti.u/N   (  :i    CIUMISI1'   »<<"IPTY 

i>  •  •  n   iu     l>i  I  iriAl     11/  r  ,:  .,   (  i.i'1  m',TJ 
I  A>.(  FY    i  ";   i:r.  I'l    (  '     I  <•• ..  fi>  A 
II.VMUI.l      Uf     IUOJ    T  Cli:-OlOOY 
HO/.vA    >.l 


THE  INDUSTRIAL  LABORATORIES  COMPANY 

.  CHEMIST 


)    Tun    r  I  re?'    |J   NOT  TO 


,.,.,.. i. v.r. -.»..  in  v., or  r  r,„   ,n  pant,  ror.   AnvthTiSiHO    PU.RPOJ8S    without    OftTAiMiMO    prior    wROfi'v     '•'■'1"; '":'j^ 


-'■' 


II  B-508 


c 


I 


c 


i ..    i  ...til   f-rf  •■!•■  ■  •iiriui-KrTHiinf  i'in>rii-n'iiiiim-riV  ml   ■r*iij-«*:'i  i-.tn-i''  m»rtir  rfi»«>AriUi  inn    i  ■    ii<fiVf«  Mriii-a:i"iH«iirW>YT'->t-'*  '--'■■— fi  ■m,i.-A..j 

El  inQSSTQlflL  liUMZATUS  OTPAUIf 


Antlyticjt  jnj  Coninllini   Cbtmnll 

2600    «:ST   J9TM   AVTNUF 
DENVEK,    COLOHAno      &02  1 1 

anaivsij  ttroai 


TELCrUONC    455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


8/3/74 
8/9/74 

1864-4 


SAMPLE  MARKED:      Water  SG   #11   436.6   Feet    7/24/74 

ANALYSIS: 

MILLIGRAMS 

'  PER  LITER 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  V^E  ARE  REOUESTt'D.  IN  V>  BITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  I'EtlSH. 
ABLE  SAMPLES  ARF  USUALLY  DISCARDED  I.V.St  CD- 
IATELY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
KANDLINO      (FREEZING.     ETC.)      IN     ADVANCE. 


MILLT-EQUIVALENTS 


Calcium 

10  0 

5.090  s,** 

Magnesium 

130 

10.370  "-"■•I 

Sodium 

240 

10.266  »• 

Carbonate 

23 

.  0.766 

Bicarbonate 

500 

8.134   *•'"' 

Chloride 

35 

0.981 

Sulfate 

730 

15.184 

Nitrate 

0.1 

_ 

Phosphate 

Less 

than  0.1 



Silicon  dioxide 

26 

0.684 

Iron 

0.10 

___.. 

Fluoride 

Less 

than  0.1 

P.  alkalinity,  in  terms 

of  calcium  carbonate  19 
MO  alkalinity,  in  terms 

of  calcium  carbonate  410 
Hardness,  in  terms  of 

calcium  carbonate         770 


Total  dissolved  solids 
(by  evaporation) 


pH       7.9 
Specific  conductance 


1,620 


1,990  micromhos  per  cc 


f.eJEM2SRS  07: 

AMCRICAn  A'.iK  of   crnrAi    cwcmistj 

/'.'     ni./.il    i  i..  vital    SOCIETY 

AMfcKICAM  (ML  111.  /MM.'  :'/.l"TY 
AJl'M    i'l     C»l  IIC  I.M.    KM  \Wi    lll-'MISTS 

(.»!  lllY  I  IK. I':  ,  'I  Of-  AMI  .lir* 
IIIMIUMC  t)f  Hj.'O  lCCHHOL<K>Y 
JICVA    XI 


THE  INDUSTRIAL  LABORATORIES  COMPANY 

CHEMIST 


Tlllf.    f<rPO>-T    II    HOT    TO    13    P RrltODUCTO.    Ill    WIIOI  C    (IX    IN    PAHT.    TOfl     ADVERTISING      PL'Kf-OSOS      WITHOUT      OOTAINING      PRIOR      WHITEN      AUTHCnilAf  It* 


II  B-309 


c 


6 


c 


r^..-.,w;A^-ii  ,  ,.i    ^vw  ,,;  niiW  >*'■■! «■■   .  i.irHT»fatf< 


■  mmiii-i-iM-wjM.  ^ir--"  -^■^•-■'^^■■•^^^■^-■-^.^^••'r^1«*'r^''--.v»,^*^-*-^*«-»^'»'''  ■  "'  -""* 


WL  IHBBSraOM.  LQDOHflraiES  C3C3PftKIY 


Antljiicjl  jnd  Conmllini   Chimin 

2600   WEST   29T><   AVENUE 

DENVER .    COLOUAiJO      W21I 

ANALYSIS   HtPCXT 


* 


ATLANTIC    RICHFIELD   COMPANY 


SAMPLE  MARKED 

ANALYS 


V7ater  SG   #11   486.6   Feet    7/24/74 


MILLIGRAMS 

PER  LITER 

Calcium 

98 

Magnesium 

105 

Sodium 

275 

Carbonate 

32 

Bicarbonate 

570 

Chloride 

35 

Sulfate 

650 

Nitrate 

0.1 

Phosphate 

Less 

than  0 . 1 

Silicon  dioxide 

23 

Iron 

0.05 

Fluoride 

Less 

than  0.1 

p.  alkalinity 

,  m 

terms 

of  calcium 

carbonate 

26 

MO  alkalinity 

,  in 

terms 

of  calcium 

carbonate 

470 

Hardness,  in 

terms 

of 

calcium  carl: 

onate 

685 

Total  dissolved  sc 

ilids 

1,700 

pH        7.8 

Specific  conductance 


TELEfTONE   455-3641 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


8/3/74 
8/9/74 

1864-5 


SAMPLES  ARE  DISCARDCD  IN  15  DAYS  TROW  DATE  Oc 
REPORT  UNLESS  WE  ARIi  REOU  (:  STt!D.  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LOGGER  PERIOD,  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQULSTCO  SI'fcCIAL 
HANDLING      IFREEZING.      ETC.)      IN     AOVANCE. 


MILLI -EQUIVALENTS 

4.890 
8.806    *■•■ 
11.919     ■'' 
1.066 
9.332 

0.981 
13.520 


0.605 


£  d-'"-'  '■ 

p^'-1."? 

/,        Ql'-"*^      '• 

?i.*T " 

./•>•&.<£   " 

.  \.x 

1,870   micromhos   per    cc 


ttZA&SIS  O?: 


AMERICAN    A5«  h    or    rrnrAl     CHCMIST3 
AMiRICAN  ci::mical   SOCUTV 

AMERICAN    OH     l.Hi. V.ISI  »'    lOCIl'TY 
A-.;  ii   u:    <>;ii("i/|     I:  AC  UK)   oi    v.'iTJ 
l,/.ii  i-Y    ri;.-,ii:    .  "I    <:■    /.l-.MIII  A 
INI  I  HUTU    Of     I  COLI    lCCHl.UHK.Y 
JlO'.'-A   XI 


[^LABORATORIES  COMPANY 


S 


CI'.UMlSf 


J 


jmr.  prp^T  ii  «;"t  in  >■    prrpoio       n    j      y/jjoi  ''.,£^_i 


/r.T.    r'nf    »1VPRTISINb     M'^OICI     WITHOUT     06TA1MIH0     f-Klon     wluTTtU;     AUIi^i'aJ;' 


II  B-310 


ir^'f"  •—•  "^    ltt^>TrvA/-,"'!i,^,*wt*^-*-"J-'--''-'"l'>*"i        -■      '-1       r"' rWittiT^mrid  t«i-«  it    «Vt'iT«dfcwWf.<ii-iAthrl  ■   i.  -  i^  .WiJ"n  I  nrKiinr*^-     r  —    i-'Wf'-fT* 


^UBUi 


TOE  K3BBSSTQIIAL  LO0®QAT@SflES  ICTfitJV 


Amljlicjl  j«J  Conmtlimt    Cttnmi  % 

2600   WEST   29TH   AVENUE 
DENVER.    COLORADO      00211 

ANAtvsit  etro«T 


ATLANTIC    RICHFIELD 


SAMPLE  MARKED:      water   SG    §11   536.6    Feet    7/24/74 

ANALYSIS: 

MILLIGRAMS 
•  PER  LITER 


Calcium 

88 

Magnesium 

110 

Sodium 

220 

Carbonate 

30 

Bicarbonate 

590 

Chloride 

42 

Sulfate 

585 

Nitrate 

Less  than  0 . 1 

Phosphate 

Less  than  0.1 

Silicon  dioxide 

32 

Iron  Less  than  0.05 

Fluoride  Less  than  0.1 

P.  alkalinity,  in  terms 

of  calcium  carbonate      25 
MO  alkalinity,  in  terms 

of  calcium  carbonate     490 
Hardness,  in  terms  of 
calcium  carbonate         680 

Total  dissolved  solids    1,530 


pll       8.0 
Specific  conductance 


TELEPWXe   455-3641 


DATE  RECEIVED: 
DATE   REPORTED: 

LAD.  NUMBER: 


8/3/74 
8/9/74 

1864-6 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FRO".\  OATP  OF 
REPORT  UNI  ESS  WE  ARC  REQUESTrn.  IN  WRITING, 
"TO  RETAIN  THEM  (OR  A  LONGER  PERIOD.  ITRISH- 
AGLE  SAMPLES  ARE  USUALLY  DISCAP.DF.O  I.V.VCO- 
IATELY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      IFREEZING.     ETC.)      IN     ADVANCE. 


MILLI -EQUIVALENTS 


6.138 
9.300 
9.483 
0.999 
9.725 

1.179 
12.16  8 


0.842 


2    <•„-.. 


',7  a 


7  \  --  - 


■■■I 


1,840   micromhos   per   cc 


awi-ican  a'.vn  of   frprAt.   curw.uTS 

A;.'    I'll  All   o,.rii/,|.    ifKIKTV 

u  i  i'KA.-<  on    mi  a'.isis'  jocipty 

A".!'!)  (i.    riiiciAi    iaou.'o  rm  //ins 
i  "  i  i  v   i  com;  :  us   i»     /"...i-k  a 

ll.'MIUMl      Or-     IOOU    lECIIi.'JLOor 
IIK.V.A    XI 


THE  INDUSTRIAL  LABORATORIES  COMPANY 

p 

CHtMISY 


v  '  /~tif"r 'I'.  Y 


^Tm»iJ.V.u"jT,|Il  VCI    ..'','  '    ..'"_'.'.  '-I'--'-    0°     "'    r/.''T-    r""    AfU'l' f'TlSIMO      PUBP04IIJ      WITHOUT       OtlTAIMIMO      PPIOR      WITIT1BM      AUTIIOtMJAl  If* 


II   B-311 


• 


• 


• 


nwM^afc'tti 


VirtTin.ySfrVHttfKtfiyf  Tif-'-i-rrr 


THE  GntsySIOOAfL  LADSOATfeOES  GO>AUV 


Antljlitjl  jnJ   Coni*lli*(    Cbi—tltl 

2600   KtST   ?9TH   AVENUE 

DLNVf.N.    CCtCVJADO      DOZJt 

ANALYSIS    KCfCHtT 


ATLANTIC  RICHFIELD  COMPANY 


SAMPLE  MARKED:       SG    #11  Water   586.6    Feet    7/24/74 
ANALYSIS: 


I  . 


MILLIGRAMS 
PER  LITER 


Calcium 

125 

Magnesium 

88 

Sodium 

260 

Carbonate 

24 

Bicarbonate 

560 

Chloride 

49 

Sulfate 

610 

Nitrate 

0.2 

Phosphate 

Less  than  0.1 

Silicon  dioxide 


24 


Iron  Less  than  0.05 

Fluoride        Less  than  0.1 
P.  alkalinity,  in  terms 

of  calcium  carbonate   20 
MO  alkalinity,  in  terms 

of  calcium  carbonate   4  85 
Hardness,  in  terms  of 

calcium  carbonate     6  70 

Total  dissolved  solids 

(by  evaporation)     1,  57j)_ 


pH       7.8 

Specific  conductance 


TCLOnONE  <5b-364t 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.   NUMBER: 


8/3/74 
8/9/74 

1864-7 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATS  CF 
REPORT  UNLESS  WE  AUG  REQUESTED.  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PER  IOO.  Pl-PISH 
ADLE  SAMPLES  ARE  USUALLY  DISCAHDLD  lA'.V.fcD- 
IATELY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLI -EQUIVALENTS 

6.138  US' 


l!.  - 


5-W 


7.242 

11.34  3 

0.799 

9.233 


1.382 
12.688  '-'^, 


0.631 


p  "■J.o'7 


1,850  micromhos  per  cc 


WKtCAU  a'sn  or   rrpr«L  ckcmists 

W.t'.I.ICAN    fll.Mir.M     r'.'.l'.'lY 
AM.  i.it  ».N   OH     (i.    i.'.m.'   S'.»CU*TY 

a-.:-ii  m    miiri/.i    i.-aciho  (  hv/istj 

feA»  I  '.V  I'l'C.'l.  I  PS  "  '  AMftlMfA 
H.,ir,i'lt  Of  lij.i  ICtltllCLOOV 
»ICR\A   XI 


TKE  INDUSTRIAL  LABORATORIES  COMPANY 
CHEMIST 


....     £-/■.,.     ir.iM-DTHiuil      *\\i>\t\'.::\     WITHOUT      OI-.TAIHI'IG      PK!On      v/P'TTrll      AUTHQWI?/  «'P» 


IT  B-312 


* 


• 


« 


i-TWM>"»rt  "V  m\  wV  A  —v * "**"  •Lm'i^imtA- 


"i'iTi   STi  rriiiV.ftitiirK^ii'fc'T  TV.-.»>a^k.— »  v «-  *,,*..  ^r.>«i-W/.*-.i>ir./  ,, 


TEE  IDBgSIIMZli  tflBSOflTOEES  C®C3PflE3V 


AhjIjIicjI  j«J  Conittllim   Citmistl . 

2C0O   WIST   29TH   AVTM.IF. 

DCNVTN,    COLOHAfiO      M>211 

ANALYSIS   UtrCKtT 


TELrniof*:  455-3641 


ATLANTIC    RICHFIELD   COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


8/3/74 
8/9/74 

1864-8 


SAMPLE  MARKED:      SG    #11  Water   636.6    Feet   7/24/74 
ANALYSIS: 


MILLIGRAMS 

'  PER  LITER 

Calcium 

89 

Magnesium 

86 

Sodium 

230 

Carbonate 

48 

Bicarbonate 

530 

Chloride 

32 

Sulfate 

480 

Nitrate 

0.1 

Phosphate   Less  than  0.1 

Silicon  dioxide 


22 


Iron        Less  than  0.05 
Fluoride     Less  than  0.1 
P.  alkalinity,  in  terms 

of  calcium  carbonate 
MO  alkalinity,  in 
terms  of  calcium 
carbonate  430 

Hardness,  in  terms 

of  calcium 

carbonate         575 


39 


Total  dissolved 
solids  (by 
evaporation) 


1,290 


pH        8.0 
Specific  conductance 


SAMPITS  ARE  DISCARDED  IN  15  PAYS  FROM  DATE  OF 
REPORT  I'NIESS  WE  ARH  R  EQUilSTl'D.  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DirCAttDEO  IMMED- 
IATELY UNlfSS  CLIENT  HAS  REOUE5TCD  SPECIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE. 


MILLI -EQUIVALENTS 

4.441 
7.078 
10.048     • 
1.598 
8.626      < 

0.784 
9.984 


1,74  0  micromhos   per   cc 


.-?'/ 


S."fi>: 


0.579 

4  >■ 


-    41    i  5 


oLb,^. 


t&Bttezas  or: 

Kurt-icAH  M-.  ii  of   crnrAi    chemists 
m\  .-if  ,..i  c  i<:  MirAi.  •-  ii  ty 

A''::.K/.M   ('II.   OUMlSlf'  JOriTTY 
/.M-.j   (is    Oifiri.M     i:  -.ri.;.'.  <  >i.  muts 
f  M   i  ,1 Y     I'Mi'IM.   .  lil    <<.      /  Mi'RK  A 
UlSTITUTI!    Of    fOOO    Tl  Cll'i'HOdY 

HU'.V.    XI 


THE  INDUSTRIAL  LADORATORIES  COMPANY 

^  rtn-','.icT 


CHLVJST 


THII    |r|7fllrl    19    HOT    TO    I 


MM'PODUf 

■ 


rn    in  v  i  nn-  of.  n;  r/';T,  f'ott  Aiivni'TisiNG    rurro'.ni    without    obtaining    pp. on    wp'TTph    AUTHtmHAm/ 

,,     B-'j       _._J«1_  IlML^II—  -. -HJU   JJ1L     III.   I J     r-     -  -  -  '    "'  "      "  *  '" ■*"     W'lWJf^* 


II  B-313 


• 


!«#***■;■'--  -•»■  •  *T-'--^-«'-"«>>«l*i»ll'1i»..1,i.l1n  1  if,itim.MA,\tfi  ?<^i"--**----«-H»   -"«■>■    WfiWr.'ll.u.H.rt.^.a^i^iifc.a 


■ffCSE  ttuOTAl  LfiEffiflraiHS  G@h3PAt3V 


A*'ljli<jl  jnJ  Coninllint    CbiMHIl 

2600    V.t5T    ?0T><    AVr.NUC 

OINVTR,    COLORADO      602  It 

ANAliUS   MfOJT 


ATLANTIC    RICHFIELD   COMPANY 


SAMPLE  MARKED:      Water  SG   #11   686.6   Feet   7/24/74 

ANALYSIS: 

MILLIGRAMS 

"  PER  LITER 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 

Sulfate 

Nitate 

Phosphate  Less 

Silicon  dioxide 

Iron  Less 

Fluoride  Less 

P.  alkalinity,  in  terms 
of  calcium  carbonate 
MO  alkalinity,  in  terms 

of  calcium  carbonate 
Hardness,  in  terms  of 
calcium  carbonate 

Total  dissolved  solids 
(by  evaporation) 


67 

75 

250 

42 

480 

35 

450 

0. 

2 

than  0. 

1 

32 

than  0. 

05 

than  0. 

1 

34 

390 

475 

1,170 


mtnONE   455-3641 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.   NUMBER: 


8/3/74 
8/9/74 

1864-9 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARC  NEQUCSTiTD.  IN  WillTING, 
TfO  RETAIN  THEM  FOP.  A.  LONGER  PtiRIOr*.  fSRISH- 
AOLE  SAMPLES  ARE  USUALLY  DISCARDED  IMMED- 
IATELY UNLESS  CLIENT  HAS  RROULSTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE. 


MILLI -EQUIVALENTS 

3.433   ,-"1 
6.172 
10.911   '•• 
1.399    , 
7.839 

0.987 
9.360 


0.842 
i 

i 


.  11.1.  ■' 
-.  1.1 


pH     8.0 

Specific  conductance 


1,610  micromhos  per  cc 


IfflMSSS  OP: 

amprican   r.ni   or    rrnrAt    chemists 
AMI'HICAN   (li.Mir/l    sor.inY 
/.i.'i.  I.IC/.H    Oil     'i   L/.M1IS'    SlVTlPTY 
AMU    l>l     f-.'M'I'l     liACII.'O    H   ■  '•'l''l 
Mkt.l  t;Y    PMUIN     .  Rl    <<»'    /.m.i.h  A 
INSTI1U1K    W    I>«i    11'Cmnoica.Y 
IIOMA  XI 

n  to  r  n  v.'i  xt  '.  "'  rn, 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


ci-tL/.-.isr 


II!  v.liOi  f    0"*   IM   TAST.  rOK   ADVB  PTUIMO     PUBPOJC1     WITHOUT     OMAININO      f-RlOB     W«»T1BW      MtTHOnilATI<M 
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II  B-314 


• 


• 


in«fc*iifri-im  i    '   ■•---• 


^iVT-v, rr  iiTY-i«<-|rii    i— "■- -■■•"  •■-  ■'- **<*■<"--■  ■  ■■■      -  ^  -..^n.~^.»w..-;.,t wfca-Mfc'itftii »vt— v»,Wrt«*^'a.a»»r«. 


MMtiMHM 


THE  SHBGSFBBAL  L£M30WaaT®naES  OTCOT 


/i«J)li<jl  J«J   Con/tllimf    Cbimilll   *• 

2600    MIST   ?9TH   AVENUE 

DENVER,    COLONAJJO      00211 

ANALYSIS   KCfOaT 


TTLtPtONE    455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.   NUMBER: 


8/3/74 
8/9/74 

1864-10 


SAMPLE  MARKED:       Water   SG    #11   737 
ANALYSIS: 


Calcium 

Magnesium 
Sodium 
Carbonate 
Bicarbonate 


.1  Feet  7/25/74 


MILLIGRAMS 
PER  LITER 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARe  REQUESTED.  IN  V  .  <  .  SG. 
TO  RETAIN  THEM  FOR  A  LOKGGR  PEjJIOa  PCCIiH. 
A.DLE  SAMPLES  AXE  USUALLY  DIICAsl.l.O  IV  ._-<-U- 
IATELY  UNLESS  CLIENT  HAS  REQUESTED  S.EUAL 
HANDLING      (FREEZING.      ETC.)      IN     ADVANCE. 


MILLI -EQUIVALENTS 


Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


/ 


Less 


Iron  Less 

Fluoride 

P.  alkalinity,  in  terms 

of  calcium  carbonate 
MO  alkalinity,  in  terms 

of  calcium  carbonate 
Hardness,  in  terms  of 

calcium  carbonate 

Total  dissolved  solids 
(by  evaporation) 


57 

48 

230 

30 

420 

28 

360 

0. 

1 

than  0. 

1 

30 

than  0. 

05 

0. 

1 

25 

340 

340 

2.844 
3.950 
10.092 
0.999 
6.839 

0.784 
7.488' 


0.789 


£.  e  «-!■»-» 

I'r.  ! 

£   C<  .--:  ' 

f. 

\.c< 

980 


pH       8.1 
Specific  conductance 


1,340  micromhos  per  cc 


AMERICAN    Kl'H    or    crr-TAX    CHEMISTS 
M'.liKAil   f  il.'Kir.AI     r.OCI!.TY 
AS.\».'illAII   OIL   CH    Ml.iv   SOCIETY 
AS«  ii   or    I*,  i  if  i  •  i    i  .  rum   <  H-  MltiJ 
HAI't  nY    PKOii'     .-in    <i     A*-1'  ki>  A 

iKMiiirri    of   rooL>  u-chmoi.ooy 

IIOMA    >  I 


THE  INDUSTRIAL  LACO^TORinS  COMPANY 


r-^^  .  ,«.  -  -   fVx»W''  •f,l-T^e.:*— nVt'TsEi^     •.-*■ 


cikmist 


UT.-HMNO      |.HI.VO\r|      WITHOUT      OBTAINING      fl.lOfl  ..wnTICII       MVM  '•' 


II  B-315 


• 


• 


•>rrO    *tr.T    ?tT>(    AVT.MUr 
ANMYilS   HfrW 


TO-FJnO<*  <55-3641 


ATLANTIC 


RICHFIELD  COMPANY 


DATE  RECEIVED: 
DATE  REPORTED: 

IAU.  NUMBER: 


8/3/74 

8/9/74 

1864-11 


.        qG   111   786.5   Feet   7/25/74 
SAMPLE  MARKED:      Water  SG   111 

ANALYSIS: 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
titrate 
Phosphate  _       § 
Silicon  dioxiae 


Less 


Less 


Iron 

Fluoride  s 

p.    alkalxnity,    xn   J- 
of   calcium  carbonate 

-^c^caSonltf 
Total   dissolved   solids 


MILLIGRAMS 

P^R_LITER_ 

34 

48 
190 

40 
360 

35 

240 
0.1 

than  0 . 1 
26 

than  0.05 
0.6 

33 

295 

280 

870. 


HANDLING     It-Kt"- 


1.697 
3.950 
8.265 
1.332 
5.904 

0.987 
4.992 


0.684 


• 

ft 

,■■*  j  ,, 

.    tx^i 

t 

/y^ 

£ 

/-v.  --• 

O.S 

dj.  y. 


8.2 
Ipecific  conductance 


1,140   mic 


romhos  per  cc 


iacncsss  or-. 


crrrM.  CHEWS" 


in. 


ii  » .rrf-t 


glfiJ^dbsif*'- 


'CHUJAIST 


ii  hot  i^  '  '■_',  ,-  r«r*r*>*" 


„  rvr.T.  ror;   APVB 


,tm„.o    PO«ros«    wnuooT 


W1AIHIHO     M»»0«     W« 


,Ttni<    /kumoM. //I'- 


ll B-316 


* 


€ 


■y...       -.--^,.  ..i.-.l^,!^.-. 


lj-.ijLi^ ■^>.--*^^A^-.k.,.ii^^flk.  i.,.«..--..i«:^li.nri   J^mi^>. 


;■>.  ;-w'*tf<aiihni^f«rw-ii-if  '-' HI ttdUMBOfiUMtHDa^ • 


J 


HE  OSSFQIAL  LAB30AT8QGES  C3E3PaBV 


An*l-)li(jl  jud   Conmllt*t    Ckivttilt' 

2600   WEST    ?9Ttl   AVENUE 

DENVEK.    ClXOHAitt      60211 

ANAUSIS   KirOflT 


TELCPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 
1500  Security  Life  Building 
Denver,  Colorado     80202 

Attn:     Don  Tait 


SAMPLE  /AARKED:        S.G.   #11  808.1'    7/27 
ANALYSIS: 


MILLIGRAMS 
PER  LITER 


Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Carbonate  (CO3) 
Bicarbonate   (HCO3) 
Chloride  (CI) 
Sulfate  (S04) 
Nitrate  (NO3) 
Phosphate  (FO4) 


62 

47 

163 

36 

430 

21 

250 

1. 

Less  than  0. 


(Si02) 


Silicon  dioxide 

Fluoride  (F) 

Iron  (Fe)  Less 

P.   alkalinity,  in  terms  of 

cal cium  carbonate 
MO  alkalinity,  in  terms  of 

calcium  carbonate 


23 
0.8 
than  0.05 

29 

350 


Hardness,  in  terms  of 

calcium  carbonate 
Phenols 
Cyanide   (Cn) 
Nitrite  (NO2) 
Sulfur     (S) 

Lithium  (Li) 
Beryllium  (Be) 
Hexavalent  chromium 
Arsenic  (As) 
Selenium  (Se) 

Cadmium  (Cd) 


MCMSS2S  O?: 

AMPMICAN    aivii    OP    crrMAL    CMCMUTJ 
AMI    UICAN    CHEMICAL    '-"CI  '  IV 
AM*KICAM  I'll-  tn.  /.M-.iv   socirrv 
asm:  of  0»  rin/.i    i  /  ■  n-  .  ciii-miitj 
tiAt  .  r-v    ciii,ih    ■  r\   m     «*■'•«  >»ICA 
Iff&lltUlC   oi*    HK'O   TCCMNOLOOY 
|iv>VA   XI 


350 
0.005 
Less  than  0.01 
Less  than  0. 1 
Less  than  0.05 

Less  than  1.0  " 
Less  than  1.0 
Less  than  0.01 
Less  than  0.01 
Less  than  0.01 

Less  than  0.01 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.   NUMBER: 


8/2/74 
8/7/74 

1842 


SAMPLES  ART  DISCARDED  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARE  RCOUriTIO.  IN  V."IT:\C.. 
TO  RETAIN  THEM  I  OR  A  LONGER  PEillOO.  IT-hm- 
ABLE  SAMPLES  ARE  USUALLY  OitCAKDED  l/.'VCD- 
IATFLY  UNLESS  CLIENT  HAS  PCQULSTEO  SPECIAL 
HANDLING     (FREEZING,     ETC.)      IN     ADVANCE. 


MILLI-EQUIVALENTS 


PH 


7.1 


.  3.09 
£c*W"  K  3.87 
±  A,.»w-  »w.^77.69  1-^  Turbidity 

A.  ooi  1.20  Less  than  1  unit 

7.05 
0.59 
5.20 
0.60 


F!»\>| 


?!> 


Mercury  (Hg) 
Copper  (Cu) 
Boron  (B) 
Lead  (Pb) 
Manganese  (Mn) 

Silver  (Ag) 
Zinc  (Zn) 
Hydroxide  (OH) 
Residual 

chlorine 


MILLIGRAMS  PER  LITER 

Less  than  0.01 
Less  than  0.1 
Less  than  0.1 
Less  than  0.05 
Less  than  0.05 

Less  than  0.01 
Less  than  0.5 
Less  than  0.1 

Less  than  0.1 


Molybdenum  (Mo)  Less  than  0.1 

Barium  (Ba)    Less  than  1.0 
Ttotal  dissolved 

solids  JS60_ 


THE  INDUSTRlAi-LAIX>nATORlES. COMPANY 


._ur... ' 


ci;t;/.isT 


in  p"T.  rnn  AOvntiTiMMO    cuiiro-.tfs    without    or.TAiiinio    prion    written    MniiAny// 


II  B-317 


« 


__a_'_g«LJ-/jL>  urt  Mltrufcinfi-y-'V""-"^  *»"■'■  ^■a^v^l'-^*^---t---4--«^-«*^^»*«^.-*g^-^  ^  r  i^  ^  AL  .*•>■■  .t.Wdl.-fyvA 


la£*.  -Lfc  «.*  J«rt  mJ 


TOE  IQBDSTGJflL  LflD@0ATfOE§  G3i: 


■^"SIPAtJV 


A*'l)li(,il  JfJ   Coniulntf    Cbimilll 

2G00  WEST   29T11   AVTNUF. 

OfNVEH,    COL OH ADO      002)1 

ANMVSIl    RCP04T 


TELEPtONe    455-3641 


ATLANTIC    RICHFIELD   COMPANY 


DATE  RECEIVED: 
DATE   REPORTED: 


8/3/74 
8/9/74 


LAB.   NUMBER:        1864-12 


SAMPLE  MARKED:       Water   SG    #11    836.6    Feet    7/27/74 

ANALYSIS: 

MILLIGRAMS 

PER  LITER 


! 


Calcium 

89 

Magnesium 

86 

Sodium 

230 

Carbonate 

48 

Bicarbonate 

525 

Chloride 

31   

Sulfate 

48 

Nitrate 

0.1 

Phosphate 

Less 

th 

an  0.1 

Silicon  dioxide 

22  • 

Iron  Less  than  0.05 

Fluoride  Less  than  0.1 

P.  alkalinity,  in  terms 

of  calcium  carbonate 
MO  alkalinity,  in  terms  of 

calcium  carbonate 
Hardness,  in  terms  of 
calcium  carbonate 


39 
430 
575 


SAMPLES  ARE  DISCARDED  IN  IS  DAYS  FROM  DATS  OF 
REPORT  UNLESS  WE  ARC  REQUESTED.  IN  WRITING. 
TO  RETAIN  THt-M  FOR  A  LONGER  K.ISI03  PERISH- 
AISLE  SAMPLES  ARE  USUALLY  DISCARDED  IM.VCD- 
IATELY  UNLESS  CLIENT  HAS  REOUESIEO  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLI -EQUIVALENTS 

2.695  u- 

3.539  :.- 

8.178  '-■'■ 

1.532  I. 

6.34  7  f. 

0.790 
4.992 


?73 


0.657 


?  i. :  * 


Total  dissolved  solids 
'  (by  evaporation) 


900 


pH         8.0 
Specific  conductance 


1,160  micromhos  per  cc 


iinilx-o  itu/4 


MSMS5K  0?: 

am-iiicmi   asvn   or    c"pr/i    chemists 

A."..  I  I'  AH    CI.:  «l(Al    ''■I      IY 
/y.it    Ml   mi    Ci>.  MI115'   viirlY 
ASl'll    I*    O!  f  Ifl.'.l      I'MI'-i    CH.'MIJTS 
f./.irr  Y    I  lir.iNi.i  i:|    r..     //      111CA 
HfSlMlITU    Of    t-Lcrti    IfctHUOlOOY 
tltlMA    XI 

Ti:«  n  it.-m   r  rio7  to  r-    nrppor«;ci'o.  iu  i.tioi"  on  in  c/n,  row  aovkrtisino    runhojnj    wmmoui     obTmnimo    piuor    wRittnti    authohiiai 


THE  INDUSTRIAL  LABQ.1ATQRIE.5  COMPANY 

(X.OC< 

CHEMIST 


II  B-318 


• 


• 


<• 


.  1     lWi«>-|ta1  m«i*i  ,•*-—■ :~-  "-ir-l— l«'rtlhii>i i«1-"-* — *-«*>-:-  i*j-^^,.i.f   ■  .:■  »rt-rfr,,V«rl,i    H-    fr-    i     i     mir  i    .*"■  ■»!  ill.  *«■*.-■.  ^«u  *ixA<*fr»i1miKM  ,f.<  \UMiVtiM 


-wlili 


TE3E  ErJ©C5S¥C20nL  UlDSSOflOTES  ctgot 


• 


Annl)lif.il  jnd   Con\ti\li»i    Cltmiin 

2COO    weST    ?9T1I    AVFN\ir. 

DENVtR,    CCX.OHAJK)      P0211 

ANAIYJIJ   RtrOCT 


TELtnCX*    455-3641 


ATLANTIC  RICHFIELD 


SAMPLE  MARKED:      S.G.    #11  868.0  Feet  7/27/74 
ANALYSIS: 


Calcium 
Magnesium 
Sodium 
Carbonate 
Bicarbonate 
Chloride 
Sul fate 

Silicon  dioxide 
Nitrate 
Phosphate 


Less  than 


MILLIGRAMS 
PER  LITER 

41 

36 
160 

40 
370 

23 
190 

22 
3.5 
0.1 


Fluoride  .  1.6 

Iron  Less  than  0.05 

P.   alkalinity,  in  terms 

of  calcium  carbonate  33 

M0  alkalinity,   in  terms 

of  calcium  carbonate  300 

Hardness ,   in  terms  of 

calcium  carbonate  250 


Phenols 
Cyanide 
Mi  trite 
Sulfur 

Lithium 

Barium 

Ammonia-nitrogen 

Hexavalcnt  chromium 

Arsenic 

Selenium 


lAKvasss  or-: 

AV.»nlCAI«     (k'.l-N    OF     CrrTAL    CHEMISTS 
AJ.Vfr.ICAN    O  :  mic/.i.    ••►CITY 
AMl'KICAN   <'H.   in.  .vim;'   M'-'il'IY 

Ajj-M  <-':  o.  nr.iAi.  haCiho  oi/mists 

r./urnv  (  l.fiin  .  KS  u,  AMI  ,mc'a 
IN'.TlTUU'  ().'  I  COU  ILCllNOlO-iY 
IIOMA   XI 


Less  than  0.001 
Less  than  0.01 
Less  than  0.1 
Less  than  0.05 
Less  than  1.0 

Less  than  1.0 
0.9 
Less  than  0.01 
Less  than  0.01 
Less  than  0.01 


DATE  RECEIVED: 
DATE  REPORTED: 

LAB.   NUMBER: 


8/2/74 
8/7/74 

1843 


SAMPLFS  ARE  DISCARDED  IM  15  DAYS  FROM  DATS  OF 
REPORT  UNLESS  WE  ARC  l.'EOUES  CE  O.  IN  V/niTI"G, 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  rf~"M. 
AIM  L  SAMPLES  ARE  USUALLY  DISCARDED  IMA»£0- 
IATFLY  UNLESS  CLIENT  HAS  REGUESII.D  SPECIAL 
HANDLING      IFREEZING.     ETC.)      IN     ADVANCE. 


MILLI -EQUIVALENTS 


2.04 
.,2.96 


pH 


8.0 


-'"^7.57 


lb 


r;.»>1.33 


Turbidity 
Less  than  1  unit 


U0." 


o.\ 


6.07 
0.65 
3.95 
0.58 


Cadmi  urn 

Copper 

Boron 

Lead 

Manganese 

Silver 

Zinc 

Mercury 

Hydroxide 
Residual   chlorine 


MILLIGRAMS  PER  LITER 

Less  than  0.01 
Less  than  0.01 
Less  than  0. 1 
Less  than  0.05 
Less  than  0.05 

Less  than  0.01 
Less  than  0.5 
Less  than  0.01 
Less  than  0.1 
Less  than  0.1 


Molybdenum  Less  than  0.1 
Beryllium  Less  than  0.1 
Total  dissolved  solids     650, 


THE  INDUSTRIAL  LABORATpEIES  COMPANY 


CKl'J/.IST 


.,.,,   ,_,.,...,   ,-  ,.-,,  m  it   p-r»rrvMi   -n    i"  wv.ni  i    r>«    in  ftP.T.  rnn   /nvrnTiSiim     rur.fosrs    without     omainiiio    iiiioh     WB«TTHN     Ainu*    ■"' 


II  B-319 


• 


* 


<m 


■iiii' in--r  ■--■■■  ■-»■-  *•>  — 


mitn,.——  ii  ■  nT«^«iVT  n  ii       i-i  •     i  ft-*'-'-  "-■■-"-  ■■■'■■■■  -  ■  i—t\--:»*--—*—     -  ■'     ■■'■■'  ''•*'1'^"  ■-  - 


fcirf'»l»fct',»V-- 


TOE  BBSSIMU.  LaSSDOTSHES  6CTAOT 


Analjiicjl  jiJ  Conmlling   Cbimuli 

2COO   V,C5T    29TH   AVFNUE 

DENVER,    COLOHAHO     00211 

ANAIYSIS   lirO*1 


ATLANTIC  RICHFIELD  COMPANY 


SAMPLE  MARKED:   water  SG  #11  885  Feet  7/27/74 

ANALYSIS: 

MILLIGRAMS 
PER  LITER 


• 


Calcium 

29 

Magnesium 

46 

Sodium 

175 

Carbonate            Less 

than  0.1 

Bicarbonate 

400^ 

Chloride 

42 

Sulfate 

225^ 

Nitrate 

'  0.1 

Phosphate            Less 

than  0.1 

Silicon  dioxide 

18 

Iron 

0.16 

Fluoride 

2.8 

P.  alkalinity,  in  terms 

of  calcium  carbonate   Less  than  0.1 

MO  alkalinity,  in  terms 

of  calcium  carbonate 

330 

Hardness,  in  terms  of 

calcium  carbonate 

260 

Total  dissolved  solids 

810 

(by  evaporation) 


pH  7.9 

Specific  conductance 


TELEPHONE   455-3641 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


8/3/74 
8/9/74 

1864-13 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  PROM  DATE  OF 
REPORT  UNLESS  WE  ARE  REOUISTTO.  IN  WRITING. 
TO  RETAIN  1MLM  FOR  A  LONGCR  PCRIOO.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DICCARDEiO  IMMED- 
IATELY UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLI -EQUIVALENTS 

1.447 
3.786 
7.656    7- 

6.544 

1.184 
4.680 


■  OX 


0.473 


£   e  $-%«»■»  ■■> 

io.s 

£     <?.,  —  •- 

lr.     '• 

ol  ,.     ,J           - 

/.  -7 

rs 


1,14  0  micromhos  per  cc 


l»,».i. ...... A     VJi  . 


AMrmcAN  asvn  of  crrr»i    chcmuts 
fj-  in  /.ii  c  ii,  mi<  ai.  :icu"  iy 
A'Aii.i.  an  <n:.  (m./;i;i.'  ■ OCIPTY 
avu  in    oi  i  icial   i:.*cii:o  Ol-  MISTS 
CAi'i'r.Y    l>::;ll;LL«S    III"    /Mi'lllfA 
IllSllttllb     Cf     HX/U    ll'CIII-ULCKjY 

iioava  xi 


THE  INDUSTRtAL^LADORATORtCS  COMPANY 
CHL7A1ST 


TNH   ItnronT    II   MOT  to  r-    rn-nonurm.    IN  Wml    or,    IN   P/'.T.   FOfl    ADVCRTIi.Nli     rWOSPJ     WITHOUT     OBTAIMHIO     l-Kion     WMT1BN     »»"*"»*  ™" 


II  B-320 


• 


• 


i~<  ,i»*r.-n  »tifi')Hr»  «-■■■  jVm-  »i  ■vm«iu/i 


^^^l^.^M.^.1.  '-I     .  ..  f  I  i     It  •    :.^-J--,^..^  H^a,..k>j...^..^.»^..f.|||,|.-tlW|r  ,,..   ■  .:.,  Vl  ,>  ,ny.  ■  Jl 


TCI  BflBSSTEim  LAEfiJOflTTOES  CSEJPAHY 


/imljiitjl  jhJ  Conmlli*i    Cbtmnli 

2G00    M"5T    29TH    AVINUE 

OCNVtR.    COLORADO      0O211 

ANALYSIS   KirCWT 


ATLANTIC  RICHFIELD  COMPANY 


t 


SAMPLE  MARKED:     Water  SG    #11   925   Feet    7/28/74 

ANALYSIS: 

MILLIGRAMS 
'  PER  LITER 


Calcium 

Magnesium 
Sodium 
Carbonate 
Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


19 
49 

1G5 
22 

395 

21 
185'^ 
0.1 

Less  than  0.1 
15 


TELEPHONE   455-3641 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


8/3/74 
8/9/74 

1864-14 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FROM  DATE  Cc 
REPORT  UNLESS  Y/C  ARE  NEOUEST.'D.  IN  WR1TISG. 
TO  RETAIN  THEM  FOK  A  LONGER  PERIOD.  I'fc'RISH- 
ADLE  SAMPLES  ARE  USUALLY  DISCAKPHD  l\".'_D- 
IATFLY  UNLESS  CLIENT  HAS  REOULiT!  O  SPECIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE. 


MILLI -EQUIVALENTS 

0.948 
4.033 
7.090   ?.•'*- 
0.733 
6.445 

0.592 
3.890 


0.395 


Iron  0.18 

Fluoride  4.6 
P.  alkalinity,  in  terms  of 

calcium  carbonate  18 
MO  alkalinity,  in  terms  of 

calcium  carbonate  320 
Hardness,  in  terms  of 

calcium  carbonate  250 

Total  dissolved  solids  760 


I    c-- 


F'r-   '     .  ■  « 


Li 


pi!  8.1 

Specific  conductance 


1,050  micromhos  per  cc 


tfs^z^s  OF: 


• 


AKl'ftlCAN    Alill    OF    CFPCAI     CHEMISTS 

tJS    RICAN   (K.'.MfM.    :•'><' i:  TY 
A.'.-.!   RICAN    (>ll.    CHLMirlV    T.-'li'TV 
AJS'IS    uf    (».   I  \r  \l  |      l- •      |i.  tj    (li     MI1TS 
l>/.i  I'll  Y    I  •    WW.  ei;S    l  ■      /.Mi  I.ICA 
11'MHUTi;    OP    I  coo    ItCCHOLOOV 
IIO'.'A    XI 


THE  INDUSTRIAL*  LABORATORIES  COMPANY 


cr.L//.i5T 


Tun  i  i-fo-it  it  i  ot  to  -'    i»nri:OOHfrn,  m  whoi  p  a  in  part,  ron  Anvc'<Tismo    rimrnsKS    without    oltaiiung    emoft    wimmu    auth'>'»"aT| 


II  B-321 


# 


• 


• 


t 


inltuft-  n ■  ■  i     i    »  —it   .1-xctuuija.ii/minh.iiAfct.-. 


Vnt'tir-T'Vr  ■!■  mn'r^m  i-ttr^f*J^mnaLi-M]lf'-ri^1  'it 


>.»)l...liJl,l.lt.'^-1»»|h...  >u  4 


TEE  meSSTQBZUL  LflE®DflT@3IES  COOT 


—     A**l}"ejt  •""'  ConmlliKf    Citmnll 

2600    WCST    2QTM   AVCNTJE 

OENVLR,    COLCMAIYJ      0O211 

ANALYSIS    KtfOKT 


ATLANTIC    RICHFIELD   COMPANY 


SAMPLE  MARKED: 


Water   SG    #11   925   Feet   7/29/74 


ANALYSIS: 


MILLIGRAMS 

PER  LITER 

Calcium 

9.8 

Magnesium 

33 

Sodium 

160 

Carbonate 

24 

Bicarbonate 

365 

Chloride 

28 

Sulfate 

100 

Nitrate 

0.1 

Phosphate           Less 

than  0.1 

Silicon  dioxide 

22 

Iron 

0.32 

Fluoride 

1.2 

P.  alklalinity ,  in  terms 

of  calcium  carbonate 

20 

MO  alkalinity,  in  terms 

of  calcium  carbonate 

300 

Hardness,  in  terms  of 

calcium  carbonate 

160 

Total  dissolved  solids 

580 

(by   evaporation) 


pll  8.2 

Specific   conductance 


TELEPHONE   455-364* 


DATE  RECEIVED: 
DATE   REPORTED: 


8/3/74 
8/9/74 


LAB.   NUMBER:      1864-15 


SAMPLES  ARE  DISCARDED  111  15  DAYS  FROM  DATF  O^ 
REPORT  UNLESS  V/E  ARE  RFQUESTtfD.  IN  WHITING. 
TO  RETAIN  THEM  I  OR  A  LONGER  PERIOD.  PcPISH- 
ADLE  SAMPLES  ARE  USUALLY  DISCARDED  O.VMiiD- 
IATCLY  UNLESS  CLIENT  HAS  REQUEST  (-.0  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLI -EQUIVALENTS 

0.489 
2.716 
7.039    l>.^ 
0.799 
6.002     >'f* 

0.784 
2.080 


0.579 


i 


£■ 


*!*  \>' 


to.  It 


860  microinhos  per   cc 


MCM2CSS  O?: 


• 


! 


WKICAN    AJ'.'N    r>r    CERTAL    CIITMISTS 
&/.>.- KICAH   Cli./.tlCAl     SOCIuTY 
AMI  KICAII   Oil    <  l  •  MISI  v   '.new.  TY 

AMU    Ot     <-    '  I     I."      IIACIIIO    ('■<>- "UTS 

f  *  t  I'.'i  Y  I  >iv..  .  >  I,.  AAU  "If  A 
|lailH>\l.'  (•:•  11  Al  1  tCIIM'l  L/v.Y 
IIOMA   XI 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


ur.   imn'rf    I     nr»T   TO  i—    irrrironiK PIV   •»'  v  >  r<i  r   0:1    iti    EAftT.   ron    >nv«  RTlSWO     PURrosCS     WITHOUT     OBTAINING     PRIOR 


wniTlcu     AUTnoni?^!  i'  " 


II  B-322 


• 


• 


It 


t 


2C00  vtST   ?0T>4  *VO*K 
ANMVSIS  ttrO*1 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPANY 


DATE  RECEIVED:     8/9/74 
DATE  REPORTED:    8/16/74 

LAB.  NUMBER:       2012-3 


IsAMM*  MARKED:      GG  #11  7/29/74  1,025  Feet 
ANALYSIS: 


• 


MILLIGRAMS 
PER  LITER. 


Cal  ci  um 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

?."Kwhmw.  <» *? 

of  calcium  carbonate 
MO  alkalinity,  In  terms 

of  calcium  carbonate 
Hardness,  in  terms  of 

calcium  carbonate 

Total   dissolved  solids 


24 
125 
0.4 
Less  than  0.1 
21 

0.05 
5 

Less  than  0.1 

335 

170 

565 


•jjti 1 T -EQUIVALENTS 

1.247 

2.140 
6.743 


6.724 

0.677 

2.579 


0.552 


-    lo.!~i> 

£  <*•».»" 

<\   \  v 

-'        <?<!'" 

..    .     JL 

:     t>,1 

PH 


7.7 


• 


I  r/joAE3is  or 


CBCAL    CHCMI»t5 


AS,„   or    Oil  I-  'rL„ '■,,.!    A...  nt/ 


TY 
UTS 

A 
Y 


JIOMA    XI 


CUUAIS' 


^.-"sss^syii "*■■■■ "° 


„„„.. .«—  «*L= —"--""' 


II  B-323 


• 


p 


It 


i 


• 


• 


■^^.-j^^-.-y*^  ->— <■  ■•*>■  N ;ltiS2fc/aiIr»i*kte4Ato»ii.Si«i^^ 


■'■•»'■ 


TE3E  IDBBSTBIAL  LflDOpflTBBOES  COOT 


,4«.i!)iicj!  jnJ  Con  whim    Cbtmuli 

2600    *CST   2*»T>I   AVINUF. 

DENVER,    COLCKiADO      P0211 

ANALYSIS    RErOAT 


TELETHONS;   455-3641 


ATLANTIC    RICHFIELD    COMPANY 
2   Park   Central,    Suite    555 
1515   Arapahoe   Street 
Denver,    Colorado      80202 

Attn:     John  Matis 


SAMPLE  MARKED:       GG  #11     7/30/74  1,075  Feet 


ANALYSl 


<:. 


MILLIGRAMS 
PER  LITER 


Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (lia) 
Carbonate  Less 

Bicarbonate   (HCO3) 


Chloride  (CI) 
Sulfate  (S0A) 
Nitrate  (NO3J 
Phosphate  (PO4) 
Silicon  dioxide 
Iron  (Fe) 


24 


than 


21 

185 
0.1 


(Si02) 


Less 


Fluoride  (F) 

P.   alkalinity,  in  terms  of 
calcium  carbonate       Less 
MO  alkalinity,   in  terms  of 

calcium  carbonate 
Hardness ,  in  terms  of 

calcium  carbonate 
Total    dissolved  solids 


25 
120 
5.3 
than  0.01 
24 
0.11 

6 

than  0.1 

355 

150 
640 


PH 


7.8 


• 


MCM!£3S  07: 

Mtf\  ir/.n   mvh   or   rrnr.M    MifMisTS 
ki-  .i.ic/.ii  ci^Mir/.t    society 

/.l.'l'i   ICf.tl    Oil.    1  lu  ».M'_.  ;'    rOCIPTY 
AM'II    It.      I.M'i'l      I  .m  ill   i    rHl'MIJl* 

n/.i  lt.v   r  k'.ii.    :p\  or   /  mi  mica 

IIUTITUTtt     Or     IO.O    1LCHHOLOOY 
SIOMA    KI 


DATE  RECEIVED:     8/9/74 
DATE   REPORTED:   8/16/74 


LAB.   NUMBER: 


2012-1 


SAMPLES  ARE  DISCARDED  IN  U  DAYS  FROM  DATE  OF 
REPORT  UNLESS  WE  ARC  REQUESTED.  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  f't.RIOD.  PEP.ISH- 
AOI  E  SAMPLES  ARE  USUAl LY  tJlfCABOCO  lAAMCU- 
lATfc'LY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE. 


MILLI -EQUIVALENTS 

1.048 
1.975 
8.048 


7.134 

0.705 

2.538 


0.631 


1    -oO 


,0.  9* 
3.2. 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


,lj>    (A.JfPrA 

CHEMIST 


/..- 


THII    Pl.l-OUT    IS    NOT    TO 


CB  nncnooucf.n.  in  wmoeb  o«  in  PArr.  ron  AOVBM.MNO    mwposm    without    omaihiho    mmou    wmtiRN    authiih'aiu- 


II  B-324 


• 


p 


• 


1 

.  t 

I 


• 


• 


• 


Htt*m  ■    1.1    ii  ,-)"--^-—^  ■>-■■----■■■■■  ■^•>-»—- -■;--—'   _-»-i..-.  Ji^t.A'  ■.».  i  *   --.   .  -    ,^--  a;-jj.-j.a.»^t.>  T.-y.i^-^-wt-JntitrM'w-^i    .  -k-.*.»uft£ 


j^^v.,!^r-w>nrt^«M-.,>tA 


-•-■uk.ufi 


TOE  H3S3STQEAL  HflDOTCOES  (SSHOTV 


—      Antljlujl  jnJ   ConinlliK{    Cbtxtiltl 

2C00    WEST    ?9Tll    AVF.frtlE 

DENVEK,    CU.Oi(WO      60211 

ANAIYSIJ    KtfOUT 


TELEPHONE  455-364t 


ATLANTIC  RICHFIELD  COMPANY 


SAMPLE  MARKED:       GG  #11  7/30/74   1,125  Feet 
ANALYSIS: 


MILLIGRAMS 

PER  LITER 

Calcium 

23 

Magnesium 

23 

Sodium 

175 

Carbonate 

Less 

than  0.1 

Bicarbonate 

440 

Chloride 

20 

Sulfate 

110 

Nitrate 

11 

Phosphate 

Less 

than  0.1 

Silicon  dioxide 

20 

Iron 

0.25 

Fluoride 

7 

P.   alkalinity, 

in 

terms 

of  calcium  ca 

rbonate 

Less  than  0.1 

MO  alkalinity, 

in 

terms 

of  calcium  ca 

rbonate 

350 

Hardness ,   in  te 

rms 

of 

calcium  carbonat 

e 

150 

Total   dissolved 

sc 

lids 

625 

PH 


7.8 


MCftUSRS  OP: 

/it' i</><    AMU    or    CFRFAI     CuTMlSTS 
AM.-.ICAH    <M:VIC/I.    ttV.liTY 
tj;. -i.ii  iv.  on    ch-A".i;is'  :  v  ii  TV 

A.*fK    <■■     <i>i'i-i      ufiCl'.yt    fllv  MIJTI 

kai  r-iv    i  imiri..;  i:»  <■•    n*\  uica 
n.-Miitnr    or    iujj    Ii.CiinuLOGY 
i  Sioma  xi 


DATE  RECEIVED:     8/9/74 
DATE   REPORTED:    8/16/74 


LAD.  NUMBER: 


2012-2 


SAMPLES  ARC  DISCARDED  IN  15  DAYS  PROM  DATE  OF 
REPORT  UNLESS  WE  ARC  REQUESTED.  It)  WRITING. 
10  RETAIN  THEM  FOR  A  LONGL-12  I'l-RIOD.  PEKISM- 
ADLC  SAMPLES  ARE  USUALLY  DITCAIIDED  IV.VED- 
IATELY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLI-EQUIVALENTS 


1.148 
1.893 
7.613 

7. 

216 

0 
2 

564 
288 

0.526 


2   C<     > 


\0.  i/i 


THE  INDUSTRIAL  LABORATORIES  COMPANY 


CI5L7AIST 


inn  nrcoi'T  if  not  to  1 1:  nrrnooocno.  in  wihxc  01  in  pamt.  ron  adviirtising    PURroscj    without    ostaihino    phior    wniTtiii    authorization 


II  B-325 


• 


p 


% 


• 


■  ■  «-»<->  >'f-  UU»lu««l»  -dm.*  J.*.-rJ.  »i,-J_,ij_'-m  ,y.  ,-.     -,,,■■■■      -   1  o-^-/^--^-.-  - 


TOE  INGBSTfilAL  LAB@DAT0Di!ES  OT 


.«v,rt.-)ttpttoti<itiiir  i  .  i    i  -in    .ilj  _-._, 


Anjljlicjl  jnJ  ConihlliKf    Cbtmuli 

2600    M!ST    21T1I   AvrNUF 

DCNVEH,    CCX.OHAJK)      &02I1 

ANAIYJIS    fc£rO«T 


TCLDtCNE   4SS-364! 


ATLANTIC  RICHFIELD  COMPANY 


SAMPLE  MARKED:        GG  #11  7/31/74   1,185  Feet 
ANALYSIS: 


t 


DATE  RECEIVED:     8/9/74 
DATE  REPORTED:    8/16/74 

LAB.  NUMBER:        2012=4 


SAMPLES  ARC  DISCARDED  IN  15  HAYS  FROM  DATE  Oc 
REPORT  UNLESS  WE  ARC  R  EQUATED.  IN  WRITING. 
TO  RETAIN  IMC/.'  TOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  l/AMEO- 
IATCLY  UNLESS  CLIENT  HAS  RCQUESTLD  SPECIAL 
HANDLING     CFREEZING.     ETC.)     IN     ADVANCE. 


MILLIGRAMS 

PER  LITER 

MILLI -EQUIVALENTS 

Calcium 

9.8 

0.489 

Magnesium 

23 

1.893 

Sodium 

235 

10.223 

Carbonate 

Less 

than  0.1 

Bicarbonate 

570 

9.348 

Chloride 

27 

0.761 

Sulfate 

95 

1.976 

Nitrate 

0.4 

Phosphate 

0.4 

Silicon  dioxi 

de 

21 

0.552 

Iron 

Less 

than  0.05 

Fluoride 

9 

^    *-> 

P.   alkalinity 

,  in  terms 

7~    £?*-'.- 

of  calci  urn 

carbonate 

Less 

than  0.1 

/      *„.*- 

HO  alkalinity 

,   in  terms 

i 

of  calcium 

carbonate 

470 

4  •;>,•; 

Hardness,  in 

terms  of 

calcium  car 

bonate 

120 

r-  .°ci 


Total   dissolved  solids 


610 


pH 


7.8 


• 


■  ■  r-».  |)i;n(     ft", 

MAPRICAM    A'ni    or    Cr.PCAt     CHEMISTS 
A.'.'.MMCMI    Cll-'MICAL    SOCItTY 
M.-,l<l:ICAN   on.   (id /.MS  12'   •:<i:MY 

A'.'ll    Of     il.-|     I      l:/',il    <i         tlltS 
t'.ii  iv    i  ;..:>.       i  \    (  ;"    /  >•.  in    A 
II'-.IMUU     Oi"     IOHJ    1tOINOlO.il' 
JIO/VA    >.l 


1 KE  INDUSTRtAUtACORATORIES  COMPANY 


ML,'M  lvlAtl.-f.MI..O.iMI»Ji.ICi    <w^.'lvilV.PJ  II 


CKL7ASST 


tun  hirciNT  it  r-oT  to  i»o  Rcrnoouccu.  114  whoib  o*   in  PAM,  roa  aovi'rtisino    ru:;ro*cs    v/umout    obtaining    rmon    wmttuii    auiiioriiation 

""■yjwuflw*  ■  ■»■  .   .  -  ...         ,.  .   .    .         ....   . — „., 


■ 


II  B-326 


• 


» 


„w«.i^:.j^.i^ikj:Jii.-*i.».4i  ^.i.VMfi&Ju...  :M&A£-ji4u. c^viiaijgniaAinwf  iiioViAAw^,- .< 


• 


• 


THE  K3B0STQ1AL  UOQATOSIIES  C3C3PAUY 


Aial)liul  jnd   Coni*lli*i    Ckimnll 

2600    MIST    29TH   AVfNUF 

OENVLR,    COLOKAPO       f02!1 

ANAUJIS   KtfOflT 


TtLEPH0N£   4b5-36<1 


ATLANTIC  RICHFIELD  COMPANY 


SAMPLE  MARKED:       SG  #11  1,330  Feet 
ANALYSIS: 


• 


Cal ci  um 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 


MILLIGRAMS 
PER  LITER 

100 

79 

220 

Less  than  0.1 

630 

28 

455 
Less  than  0.1 
Less  than  0.1 
28 


Iron  Less  than  0.05 

Fluoride  4.0 

P.  alkalinity,  in  terms  of 

calcium  carbonate 
M0  alkalinity,  in  terms 

of  calcium  carbonate 
Hardness,  in  terms  of 

calcium  carbonate 


Less  than  0.1 
520 


•C.O.D. 

Ammonia-nitrogen 
MB -AS 
Phenols 
Cyanide 

Hydrogen  sulfide 

Nitrite 

Lithium 

Barium 

Hcxavalcnt  chromium 


Less 
Less 
Less 
Less 


580 

17 

than  0.1 
than  0.5 
than  0.001 
than  0.01 


Less  than  0.1 

Less  than  0.1 

Less  than  5 
than 


Less 
Less 


1 
than  0.01 


Me,V££tlS  OF: 


AUHPICAII    AMU     Or     Crt'TAl      CHEMISTS 
AMI   KICAU    Cll!  MIC/.t      19CII  IY 
AMi  I. K  AH    (III.    LIU  MHI 1'    :i      l-TY 
A^'ll    (II     IK  f  IflAl      I  A'.  IK.,    fi.rMIll! 
[i/.l  inv     r.UCIIK  v'ltj    in      A'.'.'HICA 
llliMlUtl/    Of     IOOU     ICCHHULOOV 
J 10  MA    XI 


DATE  RECEIVED:       8/23/74 
DATE   REPORTED:      8/27/74 


LAB.   NUMBER: 


2312 


SAAAPLES  ARE  OISCARDFD  IN  15  DAYS  FROM  DATE  OF 
REPORT  UNLESS  Wl:  ARE-  REQUESTED.  IN  V.UIil\3. 
TO  RETAIN  THEM  FOR  A  LONGER  fZ1\OD.  P^riSH- 
ABLE  SAMPLES  ARE  USUALLY  DISCARDED  I.V.wCD- 
IATELY  UNLESS  CLITNT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLI-EQUIVALENTS 


5.090 
6.502 
9.758 

10.332 

0.790 
9.464 


0.764 


6'.  O  '■>   » 


Ck- 


.(      ~ 


Arsenic 

Selenium 
Borcn 
Manganese 
Mercury 

Hydroxide 


MILLIGRAMS  PER  LITER 

0.03 
Less  than  0.01 
1.0 

Less  than  0.05 
Less  than  0.01 

Less   than  0. 1 


Total   dissolved  solids     1,350 


pH 
Turbidity 


7.9 

Less  than  1  unit 


THE  INDUSTRIAL  LA^OR^TORSS  COMPANY 


cm  MIST 


um  ptrori  it  hot  to  ts  Rcrnor>urro.  in  wmoi  n  on  in  taut,  r-oo  aovrmtuino    Pimroscs    without    outainino    rnion    v/kittgh    awiiioki/aiii  « 


II   B-327 


t 


t 


• 


tAji.»*Mfarfrvi  «•«■«'»  »xftt->wuur  niMft'r 


— ii 


• 


ice  DBBsnnat  uuscATeatES  ttsanxn 


Amljlitjl  JiJ   Conihlling    Cbtmilll 

2600    VTST    ?9TH    AVTNUF. 

DENVF.K.    COUVIATO      POZtl 

ANALYSIS   *H»03T 


ATLANTIC  RICHFIELD  COMPANY 


SAMPLE  MARKED:       SG  #11  1,335  Feet 
ANALYSIS: 


• 


Calcium 

Magnesium 
Sodium 
Carbonate 
Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

Ammonia-nitrogen 

P.   alkalinity,  in  terms 

calcium  carbonate 
MO  alkalinity,  in  terms 

of  calcium  carbonate 

Hardness,  in  terms  of 

calcium  carbonate 
C.O.D. 
MB -AS 
Phenols 
Cyanide! 

Hydrogen  sulfide 

Nitrite 

Lithium 

Barium 

Hexavalcnt  chromium 


l„-.ii.V»..<.i     VJ:. 

AMERICAN   /-•••m   or    CEPPAl    CHEMISTS 
AMi.rtK'Ati  rn   i.  icm.  ••-  Lit  rv 

ASl'M    Or    <■•  I  lllAI      l-.ACIM'i    '  >■      AISTS 

ft/ki,:  .-V    (•(:.".■  '  K I    ".     AM!  IIIIA 

IIIMITUi;.     <).'     Iviiil      II  CI'NOLlXyV 

IIOMA  XI 

Tint  f,rrc»nt  ii  hot  to  ts  RRpr.ooucnn.  in  whole 


MILLIGRAMS 

•  PER  LITER 

26 

18 

240 

Less  than  0.1 

590 

21 

120 

Less  than  0.1 

Less  than  0.1 

16 

Less  than  0.05 

11 

0.3 

of 

Less  than  0.1 

Arsenic 

470 

Selenium 

Boron 

Manganese 

140 

Mercury 

14 

TELEPHONE   <S5-3G<U 


DATE  RECEIVED:         8/23/74 
DATE   REPORTED:        8/27/74 


LAB.  NUMBER: 


2313 


SAMPLES  ARE  DISCARDED  IN  15  DAYS  FRO'A  DATE  OF 
REPORT  UNLESS  WL  ARE:  RCQULSTFO.  IN  V;«ITW6, 
TO    RETAIN    THEM    I  OR    A    LONGER    PrROp     PERISH- 

KftS.YMssM&  ^r.HraaviiSsssv^i5ffiss5: 

MAHOLINC     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLI -EQUIVALENTS 


1.297 

1.481 

1  "l  > 

10.616  '■ 

>.  "I   ' 

9.676 

0.592 
2.496 

.  1   .    '/ 

:  /  O 

•  Less  than  0.05  Hydroxide 
Less  than  0.001  Total   dissolved 
Less  than  0.01       solids 


0.421    ; 

0.177 

•  MILLIGRAMS  PER  LITER 

0.02 
Less  than  0.01 

1.6 
Less  than  0.05 
Less  than  0.01 

Less  than  0. 1 

720 


Less  than  0.1 

Less  than  0.1 

Less   than  5         pll 

Less  than   1         Turbidity 

Less  than  0.01 


7.5 

2  units 


THE  INDUSTRIAL  LABORATORICS  CCMPAflY 


cr.u/.'.isT 


IM  part,  ron  AovcRTismo    purposes   without    obtaihiho    prior    wninaii    aut.«r./at-o. 


II  B-328 


t 


t 


<t 


te -- »  J**n  *»  !>..  tii 


•U-W.^ik.->.rt1(>-'irt-ri  ■  ^    -^VihnrlMiB'ii    ilr t-at^a  ■A*li*'*rifcj«fcfiHr-u  rn  »  **i  ■r  r   ■*■"  AJ 


• 


• 


m  K1BSSTQ2AL  UM332ATO2IISS  CKaPflHY 


/iijljiicjl  and  Conmlliif   CtfKtill 

2600   WTST    ?0TH   AVENUE 

DENVER,    COLOHATO      t*321t 

ANALYSIS   »CrO«T 


ATLANTIC  RICHFIELD 


SAMPLE  MARKED:      SG  211  Depth  2,455  feet  Tap  6G 


of 


ANALYSIS: 


Cal  d  urn 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
fiitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.  alkalinity,  in  terns  of 

cUxium  carbonate 
MO  alkalinity,  in  terra 

calcium  carbonate 
Hardness,  in  terr.s  of 

calcium  carbonate 

C.O.D. 

Phenols 

Cyanide 

llitrite 

Sulfide 

llexavalent  chromium 
Arsenic 
•    Selenium 
Lithium 
Barium 

r&#£:3S  or: 

am?ricah  Mi-N  or   cercai    CHEMISTS 

/J"   KICAH    fn     MICAI      •  '--I.- TV 

MMvnirAK  (  ii    chemist  r  :  ;■-'-!*.. 

CAI...I.Y     I  !.'.r...l    PS     Br     /'•■-  'lit  A 

IhiTiTUiL'    or    ruw    1CCHHOICA.Y 
IIG.'.'A   VI 


MILLIGRAMS 

% 

PER  LITER 

12 

9 

295 

40 

570 

62 

75 

Less  than  0.1 

Less  than  0.1 

16 

Less  than  0.05 

16   — 

33 

Boron 

Mercury 

460 

Hydroxide 

Cadmi urn 

.  67 

Copper 

40 

Load 

Less  than  0.001 

Manganese 

Less  than  0.01 

Silver 

0.1 

Zinc 

1.7 

Total  dis 

TELEPHONE   455-3641 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.   NUr»ABER: 


9/11/74 
9/17/74 

2702 


SAMPLES  ARE  DISCARDED  IN  M  DAY5  FROM  DATE  Of 
REPORT  UNLESS  WE  ARE  REQUESTED.  IN  WRITIKG. 
TO  RETAIN  1MEM  FOR  a  LONGER  fKUKJO.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISCARDED  IMMcD- 
IATELY  UNLESS  CLIENT  HAS  REQULS.EO  SPECIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE. 


MILLI-EQ'JIVALENTS 

0.599 
0.741 
12.906 
1.332 
9.18-1  v'^L/L/ 

1.748  -?V~>  •/,U* 

1.560  g  ^t.tmi  -.rLn 

lllll  >l-b;<(.  -    2./ 

0.421 

MILLIGRAMS  PER  LITER 

0.4 
Less  than  0.01 
Less  than  0.1 

0.01 
Less  than  0.10 

0.05 
Less  than  0.05 
Less  than  0.01 
Less  than  0.5 
ids         1,320 


Less  than  0.01 
L  0.01 

Less  than  0.01 
Less  than  0.5 
Less  than  1.0 


Cqlc 


eon 


Tin;    I  KtT<%T    II    LOT   TO    I 


RirROOUCPD.    IN  WIIOK    OR    IH    (ART.  /On    ADVIJ.f 


pH  8.0 

Turbidity    Less  than  1  unit 


THE  INDUSTRIAL  LABORATORIES  C0.7.PAUY 
C15LWIST 


TlllNO     PURPOSES     WITHOUT      OBTAINING      PP.IO*     WPiTUU     Al>THMIlATir« 


II  B-329 


f 


t 


w 


i:'i  ,*l  h«rt»<~*^-l.i 


i  _^t.^-  .-«.—  .  Ml  I 


t 


TEE  EMM  LflESMTOMES  6K.MW 


Antlyiitji  ani  Com-lii't  Cbtmisu 

2600   *tST    ?t>T>l    AVrNUE 

DENVER,    aXOiiWO      60211 

ANALYSIS    UrORT 


'ATLANTIC  RICHFIELD  COMPANY 
2  Park  Central,  Suits  555 
1515  Arapahoe  Street 
Denver,  Colorado     S9202 
Attn:     John  Matis 


SAMPLE  MARKED:     S6  ill  TD  2825  feet 
ANALYSIS: 


• 


Calcium 
Magnesium 
Sodi  urn 
Carbonate 
Bicarbonate 

Chloride 

Sulfate 

Hi  trate 

Phosphate 
Silicon  dioxide 

Ammonia-nitrogen 

Iron 

Fluoride 

P.  alkalinity,  in  terns 

of  calcium  carbonate 
HO  alkalinity,  in  terns 

of  calciun  carbonate 
Hardness,  in  teres  of 

calcium  carbonate 

C.O.D. 

Phenols 

Cyanide  .     • 

Hitrite 

Sulfide 

Hexavalent  chromium 

Arsenic 

Selenium 

Lithium 

Barium 

KEUKSXt  07: 

MM  RICAH    Ol     MIC.AI      I     V':,  ,-,Y 

i::V;V.:'V!';i,/.i'.-'.V,:.'?,j;;;  .-£« 

IIO'V.  Kl 


MILLIGRAMS 
PER  LITER 

23 

14 
355 

43 
520 

115 

195 
Less  than  0.1 
Less  than  0.1 
19 

0.2 
Less  than  0.05 
12 


35 
425 
115 


40 
Less  than  0.01 
Less  than  0.01 
Less  than  0.1 

0.8 

Less  than  0.01 
0.02 
Less  than  0.01 
Loss  than  0.5 
Less  than  1.0 


TELEPHONE  455-3641 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


9/11/74 
9/17/74 

2701 


IttlLI-EOUIVALEHTS 

1.148 
1.152 
15.458 
1.431 
8.528 

3.243 
4.05G 


<  .   ,,...    •-■  /7.7<- 


0.500 


0  ,^ 


I  > 


'MILLIGRAMS 
PER  LITER 


Boron 

Mercury 

Hydroxide 

Cadmium 

Copper 

Lead 

Manganese 
Silver 

Total   dissolved  solids 


Less 
Less 
Less 
Less 
Less 


than 
than 
than 
than 
than 


Less 
Less 
Less 


than 

than 

than 

1.5 

/  o 


0.1 

0.01 

0.1 

0.01 

0.1 

0.09 

0.05 
0.01 
0.5 
30 

3^ 


n!l  0.0 

Turbidity    Less  than  1  unit 


UK/AISY 


.„*., .    N»M«    whmoot    mtain.no    m.m    «««-    urn—Mi- 
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f 


• 


• 


L-Il    tmUmi  rti'  ■'•■»  ■•-  -■- .>..»»*-    .    ■■ 


.  .. v... . - a.. ■«>-.  g'^  .->.-. 


<_■»'    i  Tin- Vlinf.iMtt<i»^tTt-i'-  -■*■■■-'—>  ..■.■^-i«>.:t..»>..f.^.:<t.^.a*.* 


t 


• 


• 


C   &    I   lA'30fcATO.\;co 

General  Analytical  Services 

.> 

To:  Kr.  Frank  Haas 

The  Oil  Shale  Corp. 
18200  West  Hiway  72 
Golden,  CO  80401' 
Customer  No.:  ' 

Sample  No.:  sg  m  808.1' 

ITEMED! 


ui'/iiiji  'mi  /  »•  '*■  *  / 


;    Date:      8-16-74 

■   Analyst:  .  s.'  Sweeney    «.    . 

.  C  &  L  NO.:    '  97-089-002-02 
yg/nl 


iViosu  *.JH.<i<-'< 


14335  West  44th  Avo 

Goldon,    Colo.    00401 

(303)  270-9521 


fflXCEXTRATION  INft?ffiftg<ggS 


ELEMENi 


"coxc. 


N3  -  Not  Reported  ' 

A^  elements  not  reported  ^o^^-^- 
**Sourcc  contamination 


<0.00l'yg/^l;',:'.:AFlaraelc5S  Atomic   Absorption 


Uranium 

Terbium 

Ruthenium 

Vanadium 

0.01       ' 

.   • 

Thorium 

Gadolinium 

Molybdenum      o.2 

Titanium 

0.2 

.   .  , 

lit  V  •     •«*•■• 

Bismuth     "■'.  ._  ._•"..' 

':    Europium 

••';,:*•   ..;  Niobium     "■; ;;  6.005:- 

Scandium  •'.  ; 
,     '.  i. 

0.008 

Lead                 •  ,;.;;.• 

Samarium .  _;  ".; 

■•■' '. .  ■•'"/""  Zirconium    :_'  ';'>■.. .'.."".' 

Calcium     '■ 

MC 

.    ■■;      . 

''■''-''.^■•"'Yttrium    '  }; £"•'■  •".*.'./.  ', 

.Potassium 

1.5. 

Thallium     'v;V'.:#: 

.'•    Keodymium 

•       '"'! 

Mercury    *    .0.8.8. 

■•.     Praseodymium 

■-.''''/■'.'/<?'■'  Strontium  ." .  :l".  ..■  • 

•Chlorine  ; 

v  ■                          *             i    « 

=  20 

" 

Gold       •:';•'••:•'• 

•       Hi.                                      '"'"*. 

«••   Cerium 

;iw:  ;"'Vji"    Rubidium  '\l?$\^% 

\  Sulfur.-    '•••; 

•  ^c     .    •  •.. 

Platinum  .  .    ':':  ... 

•    Lanthanum",  • 

;•.'.:."•    "-'•'■  Bromine      -:  ;  0.Q3-. 

Phosphorus;. 

1  :    "'■  . 

Iridium 

-"■ «  Barium 

•    0.04       Selenium                  ; 

r  Silicon  •    .' 

4'  .'•..-' 

Osmium         • 

..:    •  Cesium    •  •  ." 

":-:o.OOV"'Arsenic    ■^'•'••0-  °? '_' 

Aluminum 

""  0.'6 

Rhenium'    • 

.  .;..  Iodine  ■".•.•.'; 

/."o-.  01  vV.-'  Germanium  ?££'& 

•  Magnesium; 

MC;    _ 

■■■  mc        '  : 

'•■=19 

Tungsten      '•      ■ 

•/•'• :  Tellurium  '•.. 

^/??--;J;.'(^iii^:'^^^. 

'.  Sodium 

.   '•  .■;'  ' 

\*fi%  J;Ztnc        v      °-06. 

."•'.Fluorine  ;. 

Tantalum    .   •**•• 

•.  •"'   Antimony 

:•:               ■   _ ;. 

■:".'NR 

.  '•  ..   .    ...    »    ' 

.-   . 

■.  •      Tin  \  .  ..:,." 

'  .';■!.:':'; v :-.i ;''•?'.•■' Copper r-'-'^X ;v.°-':.y  \ 

.Oxygen  '.'•' 

Hafnium     ,  ••  .  •.:• 

'     *,*•■     .•.    •'■.*.    ,*"'■•   '                                               1?   *•«**    ^    "    »■        r       *           '"" 

.  '* 

'  -NR       •■.  '  ' 

Lutetium 

•.Indium 

•  ■■■'sTD  'y'r:  'Nickel  ;;-\;;  I-0'07 

■■.'■■  Nitrogen  . 

Ytterbium        •    • 

•.     •  Cadmium    .  "• 

■   '  Cobalt             °-03 

.'  Carbon  ■•.., 

;'"'    0.02' 

Thulium 

Silver    . 

;    j'L  ■•  \     Iron         •"-■.•   °'y 

Boron 

Erbium 

•   Palladium 

';'•'.  ,•;'';':.- ;•.'; Manganese  ^   °:4;- 

'  •".  Beryllium 

•04' 

. '     Hoi  mi  urn       '.     r 

••  '  :  Rhodium  "' 

'  •■  'v?-';':\'  '■  .Chromium  -\\  .6-  09 

'•     Lithium 
; '  Hydrogen 

'.""    KR 

Dysprosium  '    • 

•                   *            "» 

•        •;  '  *'        '...*.•*                  .     .'■      >      .'     ' '  *■• 

r 

-?"■*..- 
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t 


m  L  -—  .^^^*.--^— -*V"-i:  \*    . 


• 


t 


C   &  •!    LABORATORIES 


Elemental  Analysis  —  Moss  Spoctromofry 


General  Analytical  Services 

To:   Mr.    Frank  Haas 

The  Oil  Shale  Corp. 
18200  West  Hiway  72 
Golden,    CO    8  04  01 

Customer  No.: 

Sample  No.:     SG   111   868.0' 


Date:    8-15-74 
Analyst:     s.    Sweeney  ■- 


V.335  West  44th  Avo 

Goldon,    Colo.    00/.01 

(303)  270-9521 


.'','./....    C  &  L  No.:      -97-087-002-02   • 

•    •'.'  uq/ml  .  ..'■■  •-.    . 

CONCENTRATION  IN  ^OTKXKX 


ELEMENT 

CONC.   ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEME  . 

v        •  ■ 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.003 

Thorium 

.  Gadolinium 

Molybdenum 

Titanium 

0.1 

Bismuth 

;.  •'  Europium 

■♦.." 

Niobium 

■'."■'"    '■' 

;•.  Scandium  .. 

*  0.003 

Lead 

Samarium 

' .  *.   '  •. 

Zirconium 

"•  Calcium 

=  28 

Thallium   ■ 

.;■ "'  ".'■■    Neodymium 

•  -.  v  • 

Yttrium 

....'  '._••. , 

..Potassium 

1 

Mercury  *** 

0.00095  Praseodymium 

.  *    .  • ,  • 

Strontium  : 

.3 '_■;■;;  \'J 

.  Chlorine 

15   • 

Gold 

• ..."  ;  ..  Cerium 

/,•:•;•'•'.' 

Rubidium  ••' 

.0.01 

Sulfur.- 

>28, 

Platinum 

• ...   Lanthanum 

Bromine 

■0.03' 

Phosphorus 

.  1  : 

Iridium 

-  •  Barium   .  ,* 

0.04  ' 

Selenium  . '.. 

.  Silicon 

3  •   . 

Osmium 

'  ••   Cesium 

0.007 

Arsenic  ;■■•' 

0.02  ..' 

..  Aluminum 

"  2  : 

Rhenium 

.  ■  •  Iodine  ■'-..' 

0.03  •'. 

Germanium  ■ 

Magnesium;. 

0.01 

Tungsten 

:  Tellurium  \ 

*  "  ■ 

Gallium 

Sodium 

MC 

Tantalum 

*'*.    '  Antimony  ;' 

:  -.-  ■.-;  \-: 

Zi  nc 

:o.i  ;.-' 

'Fluorine 

~4 

Hafnium 

■  •'  '•  '   Tin 

•••■'•■.  :>-*".< 

'  Copper  .-•  '.:..- 

0..06. 

•  Oxygen 

NR  '  ,' 

Lutetium 

.  Indium 

std  '  :■" 

Nickel .".:'". 

o.oi  '.•■'" 

Nitrogen 

'NR 

Ytterbium 

Cadmium  '.'■ 

■•    • 

•Cobalt'..'..  ".'■ 

0.02^ 

Carbon  ■.,*.- 

NR- 

Thulium 

Silver    (. 

■'  Iron  •  *  \. 

0.5 

Boron  '  ':.  . 

0.02 

Erbium 

Palladium 

■'       *'  -•   : :  "   ' 

Manganese  "' 

0.08  • 

.  Beryllium 

0.0005 

Hoi  mi  urn 

...*■'   Rhodium 

'.         *•'*.. 

.Chromium  ■ 

0.03 

Lithium 

0.06 

Dysprosium  ' 

•                     N                 * 

•  ■'.    .;■■'.;, 

':• 

.••-.•' 

Hydrogen 

NR- 

NR  -  Not  Reported'  <0.001   yq/ml'' 

All  elements  not  reported  X^^^v^S 

**Sourcc   Contamination 

*lletcrocjeneous 


•''..• 


***Flamcless. -Atomic  Absorption 


II  B-332 


♦ 


• 


• 


• 


WATER  QUALITY  ANALYSES 
SG  -  18 
TRACT  C-b 


II  B-333 


• 


• 


• 


mXt^ti   •■■--'  -■»■■— irj..  -■.  .ntrn.it->-  irfliiTi  ji'iiii  Mid  i  ^'  -j.-.-->-.J.-fv'.*-J-t--.„  «■->  4.^.1^1.  _^  • '^-n'^1  ,-• -T    i  —  Yr  I 


»'■'*— ;/-in«^ariiWr-^iritriiAir1t*t;fti,.-'i«l«'^i»>ly-. i  ..- jfl 


• 


• 


TABLE  1 

MATOR  CONSTITUENT  ANALYSES 

£utfi£oo 

CORE 

HOLE  SG-18 

iSmpv 

960-feet 

Industrial 

169 

1380-feet 

1425.6-fect 
Industrial 

176 

J.G.G.    11-1-74 

jmponent,  mg/1 

Industrial 
190 

TOSCO 
167 

TOSCO 

Na 

135 

K 

NA 

NA 

0.4 

NA   ' 

0.4 

Ca 

51 

7.4 

4 

18 

24 

Mg 

6.1 

5.7 

4 

11 

30 

so4 

74 

4.0 

1 

42 

84 

C°3 

17 

<0.1 

3 

<o.r 

0 

HCOg 

460 

496 

462 

460 

471 

CI 

6.8 

0.7 

1 

1.4 

3 

F 

9.1 

10.1 

13 

9.9      ' 

•      5.4 

^Cations,  meq/l 

10,40 

9.10 

7.80 

9.46 

9.55 

Y. Anions,  meq/l 

10.13 

8.66 

8.40 

8.S4 

9.84 

%  Difference 

1.3 

2.5 

3.7 

2.8 

1.5 

Silica,  mg/l 

21 

13 

13 

17 

23 

PH 

8.3 

8.0 

8.3 

8.0 

8.2 

Calculated  TDS ,  mg/l 

579 

474 

433 

501 

536 

NA    -  Not  Analyzed 


-  ■■*■  -~-   ...  .*-,—.  — 
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t 


• 


iillteWfi-'i'i-f  i'  'iri   «*.   li.i.iM,  *lii-,*rl"lliSl--T-"'-> ....E-i-.s-a.   au.j.aa^^:.^;' — ^■■,,il-,.^rt«,,-i—  ^/./,L.---.i.w-.«.fiH*'»*:'gk.jii^..'if,  tg>'^j.f.f^  ,'AH'yie.r -Vf  nVrlri    MHM.A  fit  , 


Antl^nui  jnd  Conitl/mg    Cltmilll     *- 


2600    KEST    29TH    AVfMJE 

DENVER.    COLORADO      W2I1 

AHAIYJII  lepoar 


TELffTOVE    455-3541 


ATLANTIC  saciriO.5  COWIT 


DATC  RECEIVED: 
DATE  REPORTED: 

LAB.  NUMBER: 


10/17/7-1 

li/./y; 

3737 


SAMPLE  MARKED: 


SmmIus  Gulch  £10  £50  Fe*t  Top  of  Parachute 
Croi!; 


ANALYSIS: 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.    alkalinity,   in  terms 

calcium  carbonate 
MO  alkalinity,   in  terms 

calcium  carbonate 
Hardness,   in   terms  of 

calcium  carbonate 
Total   dissolved  solids 

Anronla 
Lltrttina 

i'iuriur.i 

I'exavelent  ciit"Oi3luni 

Arsenic 

Selcnlwj 

Ooron 

Hydroxlda 


SAMPLES  APE  DISCARDED  IN  15  DAYS  FROM 
RCPORT  UeUESS  WE  Ar.U  RFQL'SITi'D.  IN 
TO  RLTAIN  THEM  HOi!  A  LONGER  Pe'RIOD. 
AOLC  SAMPLES  APE  USUALLY  OIlCAKOliD 
IA1LLY  UNLESS  CLIENT  HAS  RCCLlEST!  D 
HANDLING      (FKEEZING.     ETC  )      IN     ADVANCE 


DATS    CF 

WRITING. 

PEfii;  -i- 

i:.-.v_o- 
SPCCIAL 


MILLIGRAMS 

PER  LITER 

MILLI- 

EQUIVALENTS 

51 

2.545 

6.1 

0.502 

169 

7.352 

17 

T,  cations 

=  10.40 

0.5CG 

4G0 

E  anions 

=  10.13 

7.5^'i 

6.S 

%  Diff 

=     1.3 

74 

1.539 

Loss  then  0.1 

Less  than  0,1 



21 

0.699 

0.32 

" 

9.1 

0.4112 

of 
of 


3.2 
Lcos  than  0.1 
Less  than  0.01 

Loss  tfi^n  0.05 
Less  than  0.0.3 

Less  tiian  0.01 
Less  fun  0.5 
Less  then  0.01 


G.3 
Less  thin  QA        Specific  coinlucUnce      710  irvlcronhos  par  cc 


••• 

Alu.'.lnuu 
Copper 

2o? 

Ca&iijai 

5S/ 

Lead 
Ksngcneso 

0.2 

Less 

th 

r.n  0.3 

Silver 

Loss 

t:l 

f:n  1.0 

Zinc 

Loss 

th 

cn  o.oi 

Mercury 

Less 

th 

.1«  0.01 

Less 

th 

r.n  o.oi 

0.4 

p'.l 

.ML1CRS  Of: 


L 


amimcan    ASS«H    of    CTBtAL    CHEMISTS 
AMI  a  I  CAN     CHEMICAL     SOCIETY 

AMI  II I  CAN     OIL     till  Ml  STO"      -.ot  I  r  1  r 
A^S>>.    CI      OIFI(l»|      K  AC  INC     CHLMISTS 
ham  ky     LNCINI.IPS     CI      AUIIIICA 
I  <<  s  T  I  TI'T  t     Of     IUOO     IH.hniiUX-Y 
SI  (.MA     X| 


THE  IfflUSJRIAL  LABORATORIES  CC'SANr 


i  ■>    ■< r I- o p  T    Is    i; o t    t n    ti r    ii i  r r, ' 


CHI  Ml  ST 


if     |H     PAIT.     fr.;:     A  I-  Vf  II  T  I  f.  I  (If     PURPOSES     WllllilUT     Ol'TAININC     IPIOP     WP.IT1I.I     MH I    '"i 
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• 


• 


,-,....—      -    -^-i^k ^'    ,■.,..    .      .«',.->■     ,--S^--J.-.,    -     ,    ..  ^ ...   ■■      „».»     U.l<~,    ..v^,.^..   >».    — ■».'.■■,.  «...^.    ,^     ■■    ,        —    '  -  f     -  -•■■ —  ^  i     ~.  -  7 1    1  -   ^ —  -  -   -    -    -~ 


«,i«. *.fav  -.„  ,<^^.; 


.4rjljtn.il  jnj   Contmlltng    Cbtmnlf 

2600  v^st  ?i"nt  avf.nuf: 

DENVER,    COLOHADO      (V32 11 
ANAlYilS   lkrO«T 


TELFjnONE  455-3641 


ATLANTIC  PICHFICLP. 


DATE  RECEIVED: 
DATE  REPORTED: 


V '■/:■/-/■ 


LAD.  NUMDER: 


viz: 


SAMPLE  MARKED:      Sosvhac  Gulch   "If;  1,300  Feet  10/3/74 

ANALYSIS: 

MILLIGRAMS 
PER  LITFR 


SAMPLES  ARE  DISCARDED  IN  )5  DAYS  FROV,  DATE  OF 
REPORT  UNLESS  V.U  ARE  REQUESTED.  IN  '..PITING. 
TO  RETAIN  TMHM  FOR  A  LONGL-S  PI.SIOO.  Pt:::i:-H- 
ABLE  SAMPLES  ARE  USUALLY  DISCARDED  K'^.iD- 
IATELY  UNLESS  CLIENT  HAS  P.EC'J.:STEO  SPECIAL 
HANDLING     (FREEZING.     ETC.)      IN     AOVASCE. 


MZLLIoEQUIVALDlTS 


• 


Calcfun 
Ragnsslun! 

Sodiun; 
Carbonate 

Bicarbonate 


7.4 

5.7 

Less  than  0.1 
40' 


Chlori  da 

0.7 

Sulfate 

4.0 

Hltrato 

Less  than  0.1 

Phosphate 

Less  than  o.i 

Si  11  coo  dioxide 

13 

Iron 

0.06 

Fluoride 

10.1 

Hardness,  in  tt-n.s  of 

calciL^i  carbonate  42 

Anraonla  0.3 

L1th1ura  Less  than  0.5 


Barium 

Hexavalent  chrorium 
Arscnl c 
Selenium 

Boron 
Hytfroxl  da 

Alumina:: 
Copper 
Cadrrj  u;n 
Load 
ManyGtiDr.e 


Less  than  1.0 
Loss  than  0.01 
Less  than  0,01 
Less  then  0.01 

0.G 
Less  than  0.1 

Less  than  0.05 
Less  than  0.1 
Less  than  0.01 
Less  than  0.05 
Less  than  0.05 


£  cations  =  9.10 
T.  anions  =8.66 
%  Diff         =2.5 


0.353 


P.  134 


Silver 

Mercury 

Total   dissolved  solids 


pH  0,0 

Specific  conductance 


D.*33 

O.530 

MILLIGRA'15  PF.R  LITER 

Less  than  0.5 
Lass  than  0.01 
473 


670  nicro:r.hos  per  cc 


t:s:>v:.T2s  o«:         cc:     John  Matls/Frank  Macs 


awrican  /•.'.«  or   rriT/i    cht'-mstj 

hi.      MCA II    CliiMICAl     •    VI.   FY 
A>-l  ltl<  r;\    t  ;i     cm  M.I  -1  "   -  ICI?TV 
A".     .1    «         P>riCI/l.    KACCiO    <.;\inj 
f-'Ki  i»Y    '.:,;. .itv:  i!i    <-■     f„M-.f:iCA 
INSTI1UTU    ().'    10,/D    TECHNOLOGY 
JIO'AA    Kl 


THE  INDUSTRIAL  ~LAP.OftVrQR»ES  jCO.V.PANY 


w- 


71 


ck^um 


inn  rifojT  1:  lot  io  ns  r  fthodjci'd.  in  v.kch*  on  in  part,  TOR  AOVCrTUino    PURroses    without    outaininc    rrnon    wK'TTkn    auiiioimtatk* 
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» 


f 


t*sr  '  —-■'-' '-  *~  -1-*  -  ■-    ■-■ ■^->^~^.»»-i.  "'f-i^  '  '*■  rf'^~****-m-e*> 'i-i/jt.^  .■!<*>.  ,»i.wi—.:i  •■  ;  .^_yej  i«(nn-  jiWu-x^.a'  f>JrfJ^«/fat««  iwrm^--^tjfej»»'k^r.-rj,,'».-ri»-„ 


Ar.4lflic.il  jkJ   Conihlliwi    Cbtmilll 

2600    WTT.T   29T11   AVtNUK 
DCNVFIJ,    C0LODA0O      60211 

ANAirsis  ritroaT 


TELCPXONC    455-3641 


rcj-i 


ATLANTIC  RICHFIELD  COMPANY  DATE  RECEIVED:  10/17/7' 

1500  fecur icy  Life  Luilcilng  DATE  REPORTED:        10/23/74 

Denver,  Colorado    80202 

„       ,   .  LAB.  NUMBER:  3731 

Attn:     Don  uit 

SAMPLES   AP.E    DISCARDED    IN    15   DAYS    FROM    DATE   OF 
REPORT     UNLESS    WE    ARE     REOU'JS  I  :!D,     IN    WRITING, 

rAMctr    ^  a  rvt/Tn  c- ■..«'.>..-    O..T.-U     nn    1  »  ->r    <-     r„.  j-     irw-/-r»  TO  retain  them   for   a   longer    rTRior>.   perish- 

SAiVlPLE    fvlAKuED:  SOrq.lUC.   GulCh    -13    l-K.5.6    Feet    1"/^//^  able    samples   are    usually   discarded    immed- 

iately    UNLESS     CLIENT     HAS     RECU'.:STKD     SPECIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE. 

ANALYSIS: 

MILLIGRAM 

PER  LITER  mm  HI LL I ~£Q U I V-r-L £ •: iTS 

Caldun  1C  0.89P. 

Maqnesiu«Ti  11  O.905 

Sodiun  17G  £  cations  =  9.46  7.&5u 

Carbonate  Less  than  D.l  T.  anions    =8.94  -- 

Bicarbonate  450  %  Diff         =  2.8  7.544 

Chloride  1.4  

Sulfate  42  0.374 

titrate  0.1 

Phosphate  Less  than  0.1  — 

Silicon  dioxide  17  O.Sfifi 

Iron  0.00  

Fluoride  3.9  0.523 

Hardness,  in  terra  of 

calcium  carbonate  90  afLLIGft/K-S  PF.R  EITER 

Ammonia  0.3 

Lithium  Less   than  0.5  Kannanese  Loss  than  0.03 

Barium  Less  than  1.0  Tine  Ldss  tiian  O.a 

Mercury  Less  tnan  0.01 

Haxavalent  chrorniuni  Less  tnan  0.J1        Totol   dissolved 

Arsenic  Less  than  0.01  solids  485 

Selenium  Less  than  0.01 
Boron  0.4  pO  8.0 

Hydroxide  Less  than  0.1  Specific  conductance  •',  ' 

750  ir.i cro.ihos  porrxc,-  ,-,  r-  i  \  /  rf  rS 
Al  upI  n  um  0.0  Utbb.1  V  L-  i  - 

Copper  Less  than  0.1 

Cadraiura  Less  than  0.01  OCT  '30  \974 

L. •■■  J  Less  than  0.05 

Silver  Less  than  0.01  *ro'w~*->- GOLDEN 

MEOiasas  OF:      Cc:     John  f'atis/Frank  Haas  THE  INDUSTRIAL  LABORATORIES  COMPANY 

AACHICAH    A»J'N    OF     O  I  TAl     CHC«*!STJ  \    1/        .   /         <-^  //   {  I  !  /)  / 

'J'liwi   ml   i.i..MISi:'LCi:tY  Vyi    I    — ^s    ff/U.-\ f  /     (   ,/;  ^~  — -^ 

AS«fW    (••     ('.  . ■!<-!,   L    UAtll.'O    rl       .'MSTS  .  -Ti,  ,....,  ~ 

r.AK.t,Y    !  i:  111"   .  :[•$    IF     AW.  I;ICA  Ctiti.iljl 

H'SIMUTB    CI"     I  GOO    1  LCIIhul  Oi V 
SI«MA    XI 

1HH   r<rro=T    19   HOT   TO   PE    RCPftODUCCD,    IN   v.iimr.   ON    IN   PART,   f  On    AI>VH  BTlSlNA     WPfCCi     WITHOUT     OiTAININO     rnion     WP'TTrN     /kuTir-'iJATir* 
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• 
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cahu  Auom  i>  cor/i  i  co 


Reply  to 

liir.liumcnt.il  Analysis  Division 

14335  Wosl  44th  Avenue 

Golden.  Colorado  00-101 


C OEVZIVZER CI AL  TESTING   &   ENGINEERING   CO. 

GCNf.KAL   OrriCLS:    2211    NOI.TII    IASALLC    STI.'CLT,   CHICAGO,    ILLINOIS    00C0I      •    AKLA    CODC    312    720-0434 

__ 


Phone:  303-270-0521 


20  November  74 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hiway  7  2 
Golden,  CO  80  4  01 

Re:   IAD  #97-153-002-04 

ANALYTICAL  REPORT 


Aquifer  Test  fl  after 
pumping  15  hrs. 

Well  1-C  String  #2 

1^-hRCO   SG  U3-A  T.D.  1330'  jG-C  /<-/-?</  <l 

ARCO  SG-9  2750' 

*Test  performed  on  samples  marked  "Regular"  and 
run  by  an  outside  laboratory. 

**Test  performed  on  samples  marked  "Ilg  for  N" 


TOC* 

Nitrates** 

mg/litcr 

mg/liter  N 

<1 

0.34 

8 

0.10 

-TV  <1 

0.22 

<!'- 

0.056  / 

CRW/hb 


Charles  R.  Wilson 
Analyst 

ft  L/U^A 

Approve):}    by  : 

M.    L.     Jacobs    Ph.D. 

Divisional    Manager 

■RECEIVED 

^SCO-GGJLDEH 


.    '•  ',,'rl'i...'    '■ 

,>:■'■  ■  ■■■•■  •■■•■?'.■ 
0\  '::/v 


IIIICACO.  II  •  KtlAlrllSIPN,  v<v  •  ClAfttftlUUG,  v.v  •  CI  I VI  UNO.  on  •  N0RI0IK.  va  •  HkRUutuTi'ln^  in' inn  nso.7,  u  •  DLfivcR.  co  •  i.ii.-mh.-i.mam.  M  •  micouvrn,  li  C.  CAN. 
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,1,  |>    .  ^ff  J 


CAUll  ADOIUM  iOMl  I  L'SJ 


COMMERCIAL  TESTING    81   ENGINEERING    CO 


Reply  to 

Instrumental  Analysis  Division 

14335  Wcsl  •(■'•Hi  Avenue 

Golden,  Colorado  GO-iOl 


/^ .  12  Ln 

J^3k 

VNII     •»« 

* 

Phone:  303-270-9021 


12  November  74 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hi  way  72 
Golden,  Colorado  80401 


Re:   IAD  #97-140-002-33 


ANALYTICAL  REPORT 


Samples 

T0C* 
mq/liter 

3 

Nitrate** 
mq/liter   N 

Free  Amnion i a** 
mo/liter  N 

0.26 

•ARCO  et.al.    SG  #18  c-b  8  1380' 

0.017 

-ARC0  et.al.    SG  $18  950' 
Top  of  para  Cr.    800  mfl 

3 

<0.04 

0.013 

ARCO  et.al.   Wtr.    samples  SG  #19 
Top  of  para  Cr.    0  466' 

4 

0.28 

0.012 

ARCO  SG  #19  @  860' 

4 

0.21 

0.018 

ARCO  SG  #19  TD  0  901' 

3 

0.34 

0.040 

SG  #9  Top  of  Mining  Zone   1285' 

3 

3.35 

0.025 

''SG  #18  Base  of  Mining  Zone 
TD   1425.6   (GOOnifj) 

3 

3.40 

0.029 

SG  #9  Btm  of  Mining  Zone  0  1360' 

4 

0.27 

0.042 

Aorn   cr.   so    rv.v-n    Pm'nt    P   1200' 

4 

0.76    . 

0.022 

ARCO  et.al.  SG  #9  P  993' 

Top  of  parachute  creek  800  mfl 


0.32 


0.013 


mm 


CIIIUC0.  It  •  CMtLISIM.  WV  •  HUBMIIC  WV  ■  CIIY.IAW,  CM  •  MMMR.  VA  .  HKUI  KAHU,  III  ■  HMD!  UK.  KY-PUWR.  ro  .  BIRMINGHAM.  A.  ■  VMCNKI.  B.C.  CAT 
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• 


ii»Wflfi.H'tl*i>»»vi1iir  -it<  TtMtl+lHttHrYTriKW  i,  -irTi.Ti-lm.«n,a-j«'KJi»)«>.i    fra-titrnMrirTMhrVr'  .    S  r  liif^riTVa'd'-iliiriilf  t  ni,      w.rVrt  ft+t,t-m4Hi?-n  i  ■  n  .  -"n   J  «i^.^*'^*»  -fa-— 


i 

j 

-  .v»  ,i  a»-^_J.-g 


Mr.  Frank  Haas 
12  November  74 
Page  2 


*   Test  performed  on  samples  marked  'Regular' 
**  Test  performed  on  samples  marked  'Hg  for  N' 


Tin  J*  4?      UlM~, 

Charles  R.  Wilson,  Analyst 


//  /,^^-rO, 


\pproved/by : 

M.    L.    Jacobs,    Ph.D. 

Divisional   Hanger 


CRW/dh 


■     **- v  wy.^wyiii  L^mfmpm  7.  -«»+<et<.-lt&to  "  ■-" 
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• 


• 


• 


-M«rrt  ■«JrmJ?!*r  '-W'    -     •    --    --■■   ■—-  -»**>   !■- -  -T^^T-^Wlfii^a^ff-     ■■■      T--1"   .>..-^.r  J*.-U^~,^    J .  ...— .^  f    n-.Lilf.i.t.^../,    ..»  .,...„     ,<;..^m-:-M.-vt«*J.k,ftjwflM;^ri«J>«i;    "'■-■ — 


C O M \\fl ET! CiAL  TEST* W G   &   t£ N G IN EE R I W G   CO. 

GtNtRAl    OFriCLG:    32(1    NOUIH    LA  SALLE    STRtET,   CHICAGO.    ILLINOIS    00001      •    AREA    COOE    312    72U-U434 
Reply   tO  INSIKUMENIAl    ANAUSIS    DIVISION.    U33S   WEST    AVENUE.    GOltUN.    COLORADO.    004"0l.    PHONE     303-278-9S2J 


To:  Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hi way  72 
Golden,  Colorado  80401 


\ 


P.  O.  No.: 

Sample  No.:      /\RC0  et.al.   SG  #18     960'    Top  of 

para  cr.    800  nin       CONCENTRATION   IN  ng/ml 


Dote:      8  November 
Analyst:   S.   Sweeney 
IAD  No.:     97-140-002-33 


• 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

0.004 

to 

Thorium 

Gadolinium 

Molybdenum 

0.04 

Titanium 

0.2 

Bismuth 

Europium 

Niobium 

Scandium 

. 

Lead 

0.07 

Samarium 

Zirconium 

0.01 

Calcium 

* 

Thallium 

Neodymium 

Yttrium 

Potassium 

* 

Mercury 

**0.0001 

Praseodymium 

Strontium 

2 

Chlorine 

* 

Gold 

Cerium 

Rubidium 

0.01 

Sulfur 

* 

Platinum 

Lanthanum 

Bromine 

0.01 

Phosphorus 

0.2 

Iridium 

Barium 

0.01 

Selenium 

Silicon 

* 

Osmium 

Cesium 

Arsenic 

0.008 

Aluminum 

2 

Rhenium 

Iodine 

Germanium 

Magnesium 

* 

Tungsten 

Tellurium 

Gallium 

Sodium 

* 

Tantalum 

Antimony 

Zinc 

0.2 

Fluorine 

* 

Hafnium 

Tin 

Copper 

0.008 

Oxygen 

NR 

Lutetium 

Indium 

STD 

Nickel 

0.01 

Nitrogen 

NR 

Ytterbium 

Cadmium 

Cobalt 

Carbon 

NR 

Thulium 

Silver 

Iron 

2 

Boron 

0.03 

Erbium 

Palladium 

Mangaiiese 

0.04 

Beryl  1 ium 

Hoi  mi  urn 

Rhodium 

Chromium 

0.01 

Lithium 

0.2 

Dysprosium 

Hydrogen 

NR 

NR  -   Not  Reported 

All  elements  not  reported   <0.   02    iifj/illl 

*     Not.  reported  upon  request 

**  Mamelcss  Atomic  Absorption 


Approved: 


--. ... 


th 
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i  ..■■■— WArVtiiJ'^nrf^*1'1-'"1"''""'-'"'        -•■.•.f<<^> -\  •    >•■!-..  :..-.   ■<•■■»  — 


COMMERCIAL  TESTS  NG    &    L:WGIWE!3Ril\IG    CO. 

GENEKAL    OrriCES:    22(1    N07TH    LA  SALLC    STREET,    CHICAC.O,    ILLINOIS    BOOOI      •     AFfLA    CODE    312    720-0434 
Reply  tO  INSlkUMLNlAl   ANALYSIS  DIVISION.   14335  WEST   AVfcMUE.  GOLDEN.  COtORADO.  BCKOI.   PHONE)   303-270-9SJI 


To:  Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
10200  West  Hiway  72 
Golden,  Colorado  30401 


z 


JV 


P.  O.  No.: 

Sample  No.:      ARC0  et.al.    SG  #18  c-b  §  1380' 

CONCENTRATION    IN  pg/ml 


Date:      8  November  74 
Analyst:    S.   Sweeney 
IAD  No.:  97-140-002-33 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


0.005 


0.05 


Uranium  Terbium 

Thorium  Gadolinium 

Bismuth  Europium 

Lead       0.04  Samarium 

Thallium     _  Neodymium 
Mercury     **0.001  Praseodymium 

Gold  Cerium 

Platinum  Lanthanum 

Iridium  Barium 

Osmium  Cesium 

Rhenium  Iodine 

Tungsten  Tellurium 

Tantalum  Antimony 

Hafnium  Tin 

Lutetium  Indium 

Ytterbium  Cadmium 

Thulium  Silver 

Erbium  Palladium 

Hoi ml urn  Rhodium 
Dysprosium 


NR  -    N,,t  Reported 

Al!  elements  not  reported  <0.  007    iiq/ml 

*     Not  reported  upon  request 
**  Flamuloss  Atomic  Absorption 


STD 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


Approved:       / 
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iwii-i   '.■'-■'    .--.■-.■ «-..>.—  —  ■      .,-«•.. T>  :,.  .>.  ,   ,-   nimi»"liiim^«i »  ir  ii  i     nifnjnKMrtf<Mt'i-r"-i-',Tr-",   «  -«i-.t»m,i  »  .ivl'mi-wmt  : 


Reply  to 


COMMERCIAL  TESTSMG   tL  ENGINEERING   CO. 

GENEKAL    OrriCtS:    J20    NORTH    LASALLE    STk'fLr,    CHICAGO,    ILLINOIS    DO00I     •     AREA    CODE    3I2    720-B-I34 
INSTRUMENTAL    ANALYSIS   DIVISION.    I4335   WEST    AVENUE.    GOLDEN.    COLORADO.    6CH0I.    PHONE:    303  27P-952I 


To:  Mr.  Frank  Haas 

The  Oil  Shale  Corporation 
18200  West  Hiway  72 
Golden,  Colorado  80401 


P.  O.  No.: 

Sample  No..-    SG  7?18  Base  of  Mining  Zone  TD 

1425.6   (SOOm.q) 

CONCENTRATION  IN  pg/ml 


Date:      $  November  74 


Analyst:   S.   Sweeney 


IAD  No.:     97-140-002-33 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.        ELEMENT 


CONC. 


Uranium 

Thorium 

Bismuth 

Lead 

Thallium 

Mercury 

Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thulium 

Erbium 

Hoi  mi  urn 

Dysprosium 


Terbium 

Gadolinium 

Europium 

0.09    Samarium 
Neodymiurn 

**0.0001  Praseodymium 
Cerium 
Lanthanum 
Barium 
Cesium 
Iodine 
Tellurium 
Antimony 
Tin 

Indium 
Cadmium 
Silver 
Palladium 
Rhodium 


NR  -  Not  Rcpoilcd 

All  clement',  not  reported  <0.  008   |ig/ml 

*'  Hot  reported  upon  request 
**  nameless  Atomic  Absorption 


0.03 


STD 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


0.02 

0.006 

0.003 

0.8 

0.004 

0.01 

0.02 


0.03 

0.01 

0.008 

0.004 

2 

0.07 

0.01 


Vanadium 

Titanium 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Sil icon 

Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryl  1 ium 

Lithium 

Hydrogen 


0.003 
0.1 


0.3 

* 

0.4 
* 


NR 
NR 
NR 
0.02 

1 
NR 


Approved:  /'/'/./ 
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C O  ft/i tV*  E R C I AL  TESTE  N G    81   ENGINEERING   CO. 

GTStKAL   OFFICES:    73U    NOiitH    LA  SALLE    STNr.LT.    CHICAGO,    ILLINOIS    00001      •     AREA    COOL    3I'J    726-n43« 

Reply  to  instrumental  anaiysis  oivision.  ujjs  west  avenue,  golden,  coiopado.  cojoi.  phone:  303.27e.9521 

To:  Mr.  Frank  Haas 

The  Oil  Shale  Corporation    /  .    _-^ 

18200  West  Hiway  72  " '.'  Date:   20  November  74 

Golden,  Colo.  80401 


Analyst:  s.    Sweeney 


P.  O.  No.-. 
Sample  No. 


}0 

ARCO    Sg    U8-A    T.D.    13B01 

r^C-  it'l~l*  yg/ral 

CONCENTRATION  IN  fcR&jWEfcSd&Tx 


IAD  No.:  97-153-002-04 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC.        ELEMENT 


CONC. 


Uranium 
Thorium 
Bismuth 
Lead 
Thai  1 ium 


<0.02 


Terbium 

Gadolinium 

Europium 

Samarium 

Neodymium 


Mercury     **    0.0024     Praseodymium 


Gold 

Platinum 

Iridium 

Osmium 

Rhenium 

Tungsten 

Tantalum 

Hafnium 

Lutetium 

Ytterbium 

Thul ium 

Erbium 

Holm ium 

Dysprosium 


Cerium 

Lanthanum 

Barium 

Cesium 

Iodine 

Tellurium 

Antimony 

Tin 

Indium 

Cadmium 

Silver 

Palladium 

Rhodium 


0.03 


STD 


NR  -  Not  Reported  <0.007    ug/ml 

All  elements  net  reported  ■dkk|)pcK2\wj{r})K 
*Not   reported   upon    roquer.t 
**l'lame]  cas   Atonic  Absorption 


Ruthenium 

Vanadium 

0.00 

Molybdenum 

0. 

03 

Titanium 

0.04 

Niobium 

Scandium 

0.00 

Zirconium 

Calcium 

* 

Yttrium 

Potassium 

* 

Strontium 

0. 

3 

Chlorine 

* 

Rubidium 

0. 

004 

Sulfur 

* 

Bromine 

0. 

01 

Phosphorus 

0.  3 

Selenium 

Silicon 

* 

Arsenic 

0. 

02 

Aluminum 

0.  5 

Germanium 

Magnesium 

* 

Gallium 

Sodium 

* 

Zinc 

0. 

03 

Fluorine 

* 

Copper 

0. 

02 

Oxygen 

NR 

Nickel 

0. 

005 

Nitrogen 

NR 

Cobalt 

0. 

001 

Carbon 

NR 

Iron 

0. 

2 

Boron 

0.  02 

Manganese 

0. 

02 

Beryl  1 ium 

Chromium 

0. 

001 

Lithium 
Hydrogen 

0.  3 
NR 

-*«=-CA-?^4 


■*-""""JV"* 
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LW-.V_i-.-.^-..; 


«.    Aimlylitjl,  *nd  Conimltim^   Cbtmmi, 


2600    *EST   29TH-  AVENUE 

OEKViiR..  C0L0J(A£O      B02II 

ANALYllf.  ft?,>0«r 


TELEPHONE   435-36A* 


Atlantic  Marias  c?3»asy 


DATE  RECEIVED:        K/»//i" 
DATE  RIPOSTED?       -'///♦ 


LAS.  NUMBER 


■.•7i-> 


*«t*V.?i£  fcfcWtJCEDft      Sorjauri  Culch  £19  4S6  Foot  Top  cf  Torachuto 
Creek 

ANAIYSiSt 


CaTicium 

So-ii.um 

Ca.-tonata 

Eficdroonite 

Sal  fate 

ftttraca 
fttoipba&s 

Silicon   dioxide 

Frcn 

ft co ride 

P>.   alkalinity,   in  terr.s 

calcium  carbonate 
I'O  alkalinity,   in  terms 

calcium  carbonate 
Hardness,   in   terras  of 

calcium  carbonate 
Tot<2l  dissolved  solids 

Llt'ilu-i 

r-.ri-!  ' 

l&v/elsnt  chromluai 

:-...-.1C 

•  ron 
/  'roxtdo 


SAMPLES  ASE  DISCAROED  IM  \i  OAYi  PROM  OATS  OF 
RE!»O^T  UNLESS  V.  c  AKK  REOi-'EJTTD.  IN  V  -0  lYIf.'O, 
TO  RfcTA  U  THEM  FO*  A  LC^OCS  r-l .."MOD.  Fu'RIIH- 
ABLE  SAMPLES  A<!£  USUALLY  DISCA^DEIO  l/.'-AACO- 
IATLLY  UNLESS  CLIENT  HAS  RtQUfcSliO  SPECIAL 
KAKOl.lfc.1     (fCLfilsG.     ETC.)     IN     AOV/NCE. 


MILLIGRAMS 

PER  LITER 

MILLI- 

-EQUIVALENTS 

O.'J 

L\«3 

1.3 

0. 1.7 

1-20 

9.^;;: 

17 

£  cations 

=  10. 

11 

4S0 

£  anions 

=     9 

39 

7.P.72 

9.5 

%  Diff 

=     3 

7 

G..:'-j 

9.4 

2.3 

«... 

Less  than  0.1 

10 

0.313 

1.06 

--- 

9.3 

0.<^J 

Of 

of 


milli;  •  :,  ;  t:  lit:r 


?7 


0.3 
Less  thin  0.5 
Less  than  1.0 
Less  then  0.01 
Less  Uf-.i  0.01 
Less  than  0.01 

0.4 
Less  than  0.1 


Alu'rinun 

Ccp:vr 

Cau.iu'i 

MancaneSG 

Silver 
7.1  nc 
fiercury 

p!l  I 

Sped  He   COf; 


Less 

LPS3 

Loss 
L^ss 

Less 
Less 
Loss 


Wan  0. 

thsn  0, 
than  0. 
th^n  0. 

than  i'h 

than  0. 
than  0. 


1 
il 

Oj 

> 

01 


•JCt 


r>ce         7??  r  icrriios  por  cc 


.vnir/.<    »is«N   or   rr«r»L    chcuistj 
«ui«ici'i   c«rwic*L    socitrv 

•  vif  P  I  c«  '<     OIL     L'lKUISTS'      iOCItTr 
»SS'K    0)     OMICIH     NACIhS     CHLMI1T3 

l'"lr,'     rhCINfCHi     0'     J'HrtICA 
IhJIIIUH     Of     fuOU     tlCMNOLUCT 
»U--    .    II 

»■'!%     HtfOPT     I*     HOT     TO    B(     III  IPRODUCCO  . 


THE  INDUSTRIAL^  LARORATORI ES  COMPANY 

lU-r 


-<cL 


■Ct.-U 

CHLMIST 


'■'}    0(11,0* 


in  .Hon  on    IN   mrt,    Fon   »r>vrnTisinc   mnrosfs   without   optaininc   pnioo  writtc.i   authorisation 
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TOE  EnEBSSTQBOL  LEiB®QAT6K3BES  C9S3ME3Y 


Am*ljli(jl   jmj  Cons»lli*i    Cbtmnl) 

2GOO    WEST    29TH   AVKMIE 
DENVfcR,    COLCXiADO      W?.ll 

analysis  ttroar 


TELEPHONE   453-3641 


ATLANTIC  RICHFIELD  OMPAW 


DATE  RECEIVED: 
DATE   REPORTED: 

LAD.  NUMBER: 


1(7 17/74 
11/4/74 

373ii 


SAMPLE  MARKED: 


Sorohun  Ceich  .'19  £60  feat 


ANALYSIS: 


Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Chloride 

Sulfate 

Nitrate 

Phosphate 
Silicon  dioxide 

Iron 

Fluoride 

P.   alkalinity,  in  terns 

calcium  carbonate 
MO  alkalinity,   in  terms 

calcium  carbonate 
Hardness ,   in  terms  of 

calcium  carbonate 
Total   dissolved  solids 

An*i©n1  a 
LltMun 
Barium 

I'exrvr.lent  chror.iium 

Arsenic 

Selenlura 

''oron 

Hy  epoxide 


'-WHRS  OF: 

AMCRICAN  »SS'N  Of  CfRCAL  CHCMISTS 
"'fMt*ri  CUCMIC'L  SOCIETY 

»Mrmc*N  oil  cutviiis"  socicty 
'ss'n  r>  (i  r  r  i  c  i «  l  racing  cpimists 
»»mpy  iKciNcn.;:  or  imfkic* 

INSTITUTC     01      FfcOD     TlCP.NULOGY 
SICM«     XI 


SAMPLES  ARE  DISCARDED  IN  U  DAYS  FROM  DAT!!  OF 
REPORT  LMLESS  WE  ARE  RCOUEITL'D  IN  WRITING. 
TO  RETAIN  THEM  FOR  A  LONGER  PERIOD.  PERISH- 
ABLE SAMPLES  ARE  USUALLY  DISC/.l::).r  D  IMMfcD- 
IATCLY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING      (FREEZING.     ETC.)      IN     ADVANCE. 


MILLIGRAMS 

PER  LITER 

MILLI- 

-EQUIVALENTS 

7.0 

C.3*9 

0.9 

0.074 

G27 

22.9?5 

CI 

£  cations 

= 23.39 

2.  CI 7 

- 

1,160 

6.3 

S  anions 
%  Diff 

= 22.44 
=    2.1 

19.024 

■MKM 

Less 

than  A.o 

«-«*•* 

Lose 

then  O.a 

•V-  #»•• 

Less 

than  0.1 
11 

1.0 
10 

Q.joo 
0.C23 

of 

^mm 

of 

' 

""***• 

Alurrfnun 
CoDpsr 

23 

Cadciium 

1,210 

Lead 

I'anocncse 

0.4 

Lefjs 

than  0.5 

Silver 

Loss 

than  1.0 

7.1  nc 

Less 

than  0.01 

Her bury 

Less 

then  0.01 

Less 

than  0.01 

0.4 

p!1 

Less  than  0.1 

Specific 

NILLJCR,;^  PEv   LIT^R 

3,2 
Less  than  C. 1 
Logs  then  C.01 
Less  than  0.0!) 
Loss  than  0.05 

Less  than  0.01 
Less  than  O.Li 
Less  than  0.01 


n.7 

Specific  conductance     1,(3-10  r.lcrwhes  per  cc' 


THE  INDUSTRIAL-  LABORATORIES  CCftPAM 

l.iAJIi/c/u 


jl 


QiQ.1l  ST 


I".     *CPOPT     IS    NOT     TO    BE     RfPROOUCfO.      IN    »H0Lt    OR     IN     PART.     FOR     ADVERTISING     PURPOSES     WITHOUT     OCTAINING     PRIOR     WRITTEN    AUTHORIZATION 
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im.  %mmmi  umnxmss  gskpaby 


AmdjiitM  jnd  Conimllimi    Cbtnnli 

2600    WEST    29TH   AVTNUE 

DENVER,    OXOnADO      80211 

ANALYSIS   IffCHU 


TELEPHONE   455-3641 


ATLANTIC  RICHFIELD  COMPLY 


DATE  RECEIVED: 
DATE   REPORTED: 

LAB.  NUMBER: 


10/17/74 
11/4/74 

37f9 


SAMPLE  MARKED:     Sorcaua  Gulch  £19  TB  981  Feet 


ANALYSIS: 


JAMPLFiS  ARE  DISCARDED  IM  IS  DAYS  FROM  DATC  OF 
REPORT  UNLESS  WE  AUG  PECUESTED.  \H  VIOITIW, 
TO  RETAIN  THEM  FOK  A  LOiiGtR.  PCRIOO.  PET.ISM- 
AOLE  SAMPLES  ARE  USUALLY  DISCAPOID  It.KJ.^O- 
lATtLY  UNLESS  CLIENT  HAS  REQUESTED  SPECIAL 
HANDLING     (FREEZING.     ETC.)     IN     ADVANCE. 


MILLIGRAMS 
PER  LITER 

Calcium 

Magnesium 

Sodium 

Carbonate 

Bicarbonate 

Lose 

11 

than  0.1 

7G2 

70 

1,760 

Chloride 
Sulfate 
Nitrate 
Phosphate 
Silicon  dioxide 

Less 
Less 

Less 
Less 

than  0.1 
than  4.0 
than  0.1 
than  0.1 
3.4 

Iron 

Loss 

than  0.5 

MILLI-EQUIVALENTS 


£  cations  =  33.70 
£  anions  =  31.72 
%  Dif f         =     3.0 


0.549 

33.147 

2.331 

23.£<54 


0.280 


P.   alkalinity,  in  terns  of 

calcium  carbonate 
MO  alkalinity,   in  terms  of 

calcium  carbonate 
Hardness ,   in  terms  of 

calcium  carbonate 
Total   dissolved  solids 

Arsronla 
Llthlm 

IfeXAvalent  chromium 

Arsenic 

Selenium 

Boron 


' 

*»«• 

Aluminum 

Copper 

28 

Cadmium 

1,720 

Lead 
Manganese 

0.7 

Silver 

Less 

than  0.r> 

Less 

than  1.0 

Zinc 

Less 

than  0.01 
0.01 

liercury 

Less 

than  0.01 

p!l 

0.4 

Sped  ft  c 

Less 

then  0.1 

0.523 

MILLIGRAMS  PER 

LITER 

Less  than  0.05 

Less  then  0.S 

Less  than  0.01 

Less  than  0.05 

Less  than  0.05 

Less  then  0.C1 

0.6 


Lcfss  then  0.5 
Loss  tlion  0.01 


2,350  nicroriios  per  cc 


'£>.13ERS  OF: 


AMCR  ICA'I     ASS'N    Of     CfPIAL     CHEUIS1S 
AlUt'lCAN     CHEMICAL     SOCItTT 
AUCMC'N     CIL     LMIMISTS"     SOCIETY 
ASS'-l     OF     orriCI'L     MAC  ISO     lI'IMIJIS 
0  A  r  F  R  Y     T  I.  GIN  IF'.      <,!      AMltflCA. 
IHSTITUTl     OF     FOOL)     TICHNOLOGV 
SIOl'A     XI 


THE  INDUSTRIAL  LABORATORIES  CCHPANY 


"is  vtpopt  is  not  to  or  RrpRonnrrn.  in  rmolI  on  in  part,  for  advertising  purposes  without  outaining  prior  *ritte.(  authorization 
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COMMERCIAL  TESTING    &   EI\!GIWEERII\!G   CO. 

QCNLKAL    OFflCLS:    2211    NOk'lll    IA  SALIC    STRECT.   CHICAGO,    ILLINOIS    00001      •     ARCA    CODC    312    72G-IH34 


Reply  1o 

Instrumental  Analysis  Division 
14335  West  44ih  Avenue 
Golden.  Coloiado  00401 


A 


Phono:  303-270-9521 


12  November  74 


> 


Mr.  Frank  Haas 
The  Oil  Shale  Corporation 
18200  West  Hiway  72 
Golden,  Colorado  80401 


Re:  IAD  #97-140-002-33 


ANALYTICAL  REPORT 


Samples 


) 


ARC0  et.al.    SG  #18  c-b  0  1380' 

ARCO  et.al.    SG  £18  960' 
Top  of  para  Cr.    800  wSl 

I^ARCO  et.al.   Wtr.   samples  SG  #19 
Top  of  para   Cr.    @  466' 

/^TARCO  SG  #19  0  860' 

l^ARCO  SG  #19  TO  0  981' 

SG  #9  Top  of  Mining  Zone  1285' 

:    SG  #18  Base  of  Mining  Zone 
TD   1425.6    (800ma) 

SG  #9  Btm  of  Mining  Zone  0  1360' 

ARCO  SG  #9  Core  Point  0  1200' 

ARCO  et.al.  SG  #9  P  993' 

Top  of  parachute  creek  800  mn 


TOC* 

Nitrate** 

Free  Ammonia** 

mg/li ter 

mg/li ter  N 

mg/li ter  N 

3 

0.26 

0.017 

3 

<0.04 

0.013 

4 

0.28 

0.012 

4 

0.21   . 

0.018 

3 

0.34 

0.040 

3 

3.35 

0.025 

3 

3.40 

0.029 

4 

0.27 

0.042 

4 

0.76  . 

0.022 

4 

0.32 

0.013  .....   . 

mm: 

»V..\    I.;} I    /■•; 


ClIIUCO,  II  •  ClIAHIISlON.  W  '  CIARKSMJKC,  WV  •  CUVIIAilH.  Oil  •  fiOPf 01  K.  VA  •   11  HIT  IIAUll.  IM  •  lit  MM  RSOH,  KY  •  DIHVtll,  CO  •  tURMIIIGMAM,  Al  •  VANCOUV1 II.  DC.  CAN. 
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itiimiaii  anmrii  ni»itwiii'r»«n  it»«  r  n  i  ■  nnrttjimn  "n « . 


Mr.  Frank  Haas 
12  November  74 
Page  2 


*   Test  performed  on  samples  marked  'Regular' 
**  Test  performed  on  samples  marked  'Hg  for  N1 


CRW/dh 


Charles  R.  Wilson,  Analyst 


Ipproved/by : 

H.    L.    Jacobs,    Ph.D. 

Divisional   Manger 


■«■  y»*T  ^v^*-?  tyrrrrm 
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i 


-ulr.'t^A^.  4.V-     .     . 


Hi -^  *«--.,'i.'.iitMr'iir«i'f>,'i1i''-  "  ^  r -v-'*-n--'t^1*-y-,-i;  ' 


_J 


COMMERCIAL  TESTING    8t   E  NGIIMEER  IN  G    CO. 

GENERAL   OTFlCES:   53(1    NORTH    LA  SALLE    STREET,    CHICAGO,    ILLINOIS    60001      •     ARCA    CODE    312    7560(34 
Reply  tO  INSTRUMEN1AI   ANALYSIS  DIVISION.    W335  WEST   AVENUE.   COIDCN.   COLORADO.    60<01.    PHONE:    303-278-952I 


NR  -  Not  Reported 

All  elements  not  reported    <O.006    liCj/l!)l 

*     Not  reported   upon   request 
**     Flameless  Atomic  Absorption 


Approved: 


tfk*.<^-J^ 


7 




To.      Mr.    Frank  Haas 

The  Oil   Shale  Corporation 

• 

18200  West  Hi way  72 
Golden,   Colorado     80401 

Jftrin  r        H 
imci 

Date:       8 

November  74 

■ 

. 

Analyst:    S 

.   Sweeney 

• 

P.  O.  No.: 

Sample  No.:      ARCO  et.al.   wtr  samples 

SG  #19 

Top  of 

IAD  No.:  97-140-002-33 

para.   cr.   @  466' 

CONCENTRATION 

in  yg/ml 

ELEMENT                  CONC.            ELEMENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium                             Terbium 

Ruthenium 

Vanadium 

0.002 

Thorium                             Gadolinium 
Bismuth                              Europium 

Molybdenum 
Niobium 

0.01 

Titanium 
Scandium 

0.07 

Lead                  o.03           Samarium 

Zirconium 

Calcium 

* 

Thallium                             Neodymium 

Yttrium 

Potassium 

* 

Mercury            **0.0001   Praseodymium 

Strontium 

0.2 

Chlorine 

* 

Gold                                   Cerium 

0 

006 

Rubidium 

0.009 

Sulfur 

* 

Platinum                           Lanthanum 

0 

004 

Bromine 

0.006 

Phosphorus 

0.1 

Iridium                             Barium 

0. 

2 

Selenium 

Silicon 

* 

Osmium                               Cesium 

Arsenic 

Aluminum 

2 

Rhenium                              Iodine 

Germanium 

Magnesium 

* 

Tungsten                            Tellurium 

Gallium 

Sodium 

* 

Tantalum                           Antimony 

Zinc 

0.02 

Fluorine 

* 

Hafnium                             Tin 

Copper 

0.02 

Oxygen 

NR 

Lutetium                             Indium 

STD 

Nickel 

0.007 

Nitrogen 

NR 

Ytterbium                         Cadmium 

Cobalt 

0.002 

Carbon 

NR 

Thulium                             Silver 

Iron 

0.7 

Boron 

0.01 

Erbium                                 Palladium 

Manganese 

0.06 

Beryl  1 ium 

Hoi  mi  urn                               Rhodium 

Chromium 

0.005 

Lithium 

0.7 

Dysprosium 

Hydrogen 

NR 

- 


II  B-3S4 
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COMMERCIAL  TESTING   &    ENGINEERING   CO. 

GENERAL   OFFICES:   S28    NORTH    LA  SALLE    STREET,    CHICAGO.    ILLINOIS    00001      •    AREA    CODE    313    726-6434 
Reply  tO  INSTRUMENIAl   ANAUSIS  DIVISION.    W335  WEST  AVENUE.  GOIDIN.   COLORADO.   80401.    PHONE:    303  278  9521 


To:     Mr.    Frank  Haas 

The  Oil   Shale  Corporation 
18200  West  Hiway  72 
Golden,   Colorado     80401 


/\ 


Date: 


8  November  74 


P.  O.  No.: 

Sample  No.:     ARC0    SG    #19    0   860' 


Analyst:   S.   Sweeney 
IAD  No.:  97-140-002-33 


CONCENTRATION  IN     pg/ml 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


ELEMENT 


CONC. 


_ 


Uranium  Terbium 

Thorium  Gadolinium 

Bismuth  Europium 

Lead       0.03  Samarium 

Thallium  Neodymium 
Mercury     **0.0001  Praseodymium 

Gold  Cerium 

Platinum  Lanthanum 

Iridium  Barium 

Osmium  Cesium 

Rhenium  Iodine 

Tungsten  Tellurium 

Tantalum  Antimony 

Hafnium  Tin 

Lutetium  Indium 

Ytterbium  Cadmium 

Thulium  Silver 

Erbium  Palladium 

Hoi  mi  urn  Rhodium 
Dysprosium 

NR  -  Not  Reported 

All  elements  not  reported   <0.   008    iig/llll 

*    Not  reported  upon  request 

**     Flame I ess  Atomic  Absorptii 
***     Heterogeneous 


"ption 


0.005 
0.2 


STD 


Ruthenium 

Molybdenum 

Niobium 

Zirconium 

Yttrium 

Strontium 

Rubidium 

Bromine 

Selenium 

Arsenic 

Germanium 

Gallium 

Zinc 

Copper 

Nickel 

Cobalt 

Iron 

Manganese 

Chromium 


0.07 


0.4 

0.01 
0.007 

0.005 


0.2 
* 

0.7 


0.03 
0.03 
0.02 

0.003 
0.9 
0.02 
0.005 


Approved:        slj/j     Y,) 


Vanadium  °-003 

Titanium  0.2 

Scandium 

Calcium 

Potassium 

Chlorine 

Sulfur 

Phosphorus 

Silicon 

Aluminum 

Magnesium 

Sodium 

Fluorine 

Oxygen 

Nitrogen 

Carbon 

Boron 

Beryl  1 ium 

Lithium 

Hydrogen 


NR 
NR 
NR 
***0.3 

1 
NR 
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COMMERCIAL  TESTING    ik  ENGINEERING   CO. 

GENCRAL    OFFICCS:    338    NOSTH    LA  SALLE    STREET,    CHICAGO,    ILLINOIS    00001      •     AREA    CODE    312    750-843* 
Reply  tO  INS1RUVENTAI  ANALYSIS  DIVISION.   U335  WEST   AVENUE.  GOLDEN.  COLORADO.   00401.   PHONE:   303-278-952I 


To:      Mr.    Ran!;  Haas 

The  Oil   Shale  Corporation 
18200  West  Hi way  72 
Golden,  Colorado     80401 


/\ 


P.  O.  No.: 

Sample  No.:     ARC0   SG   #19   TD  (3981' 

CONCENTRATION  IN     vg/ml 


Date:      8  November  74 
Analyst:    S.   Sweeney 
IAD  No.:  97-140-002-33 


ELEMENT 

CONC.            ELEA*\ENT 

CONC. 

ELEMENT 

CONC. 

ELEMENT 

CONC. 

Uranium 

Terbium 

Ruthenium 

Vanadium 

<  0.001 

1 

Thorium 

Gadolinium 

Molybdenum 

0.009 

Titanium 

0.05 

Bismuth 

Europium 

Niobium 

Scandium 

<0.001 

• 

Lead 

0.01           Samarium 

Zirconium 

0.003 

Calcium 

* 

Thallium 

Neoo'ymium 

Yttrium 

Potassium 

* 

Mercury 

**0.0001   Praseodymium 

Strontium 

0.3 

Chlorine 

* 

Gold 

Cerium 

0 

001 

Rubidium 

0.005 

Sulfur 

* 

. 

Platinum 

Lanthanum 

0 

001 

Bromine 

0.007 

Phosphorus 

0.02 

Iridium 

Barium 

0. 

2 

Selenium 

Silicon 

* 

J 

4 

Osmium 

Cesium 

Arsenic 

0.005 

Aluminum 

0.09 

X 

i 

: 

Rhenium 

Iodine 

Germanium 

Magnesium 

* 

• 

Tungsten 

Tellurium 

Gallium 

Sodium 

* 

! 

Tantalum 

Antimony 

Zinc 

0.006 

Fluorine 

* 

i 
- 

Hafnium 

Tin 

Copper 

0.01 

Oxygen 

NR 

i 

Lutetium 

Indium 

STD 

Nickel 

0.01 

Nitrogen 

NR 

' 

Ytterbium 

Cadmium 

Cobalt 

0.005 

Carbon 

NR 

Thulium 
Erbium 

Silver 

Iron 

0.2 

Boron 

0.04 

. 

Pa  1 1  a  d  i  urn 

Manganese 

0.002 

Beryl  1 ium 

llolmium 

Rhodium 

Chromium 

0.002 

Lithium 

0.7 

Dysprosium 

Hydrogen 

NR 

NR  -  Not  Roporlcd 
All  elements  not  rep 

*     Not  reportec 

**   nameless  Atomic  Absorption 


All  elements  not  reported   <O.00?    ng/nil 

*     Not  reported  upon  request 


Approved:  /I/] 
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BASELINE  WATER  QUALITY 


A  ground  water  quality  sample  taken  during  drilling  is  simply  the 
first  sample  taken  at  that  particular  depth  for  that  particular  hole; 
the  drilling  samples  primarily  reflect  changes  in  water  quality  versus 
DEPTH  as  we  first  enter  the  hole.  Superimposed  upon  these  drilling 
sampling  requirements  are  the  requirements  of  baseline  monitoring,  or 
measuring  the  fluctuations  in  water  quality  versus  TIME.   In  many  cases 
the  initial  water  quality  samples  taken  during  drilling  to  study  depth 
variation  will  also  be  used  as  the  first  samples  in  the  baseline  moni- 
toring study  of  time  variation.   In  a  few  cases  we  have  taken  special 
samples  immediately  after  the  cessation  of  drilling  and  completion  of 
the  hole  to  start  our  baseline  monitoring. 

Water  quality  data  from  samples  taken  during  drilling  are  reported 
in  the  previous  section.  Of  the  samples  collected  after  drilling 
and  completion  operations  had  ceased,  only  the  analysis  of  SG-18a 
had  been  completed  on  November  30,  1974.  That  analysis  is  presented  in 
this  section. 
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TABLE  TT  B-15 

BASELINE  WATER  QUALITY  ANALYSIS 
NDNITORING  WELL 


Veil  Number:     18a ,    nt.    1330'  T.D. 
Location:    Sp(=   ^g     tt   B-i 

-- 

DATR  KAMPI.P  TAK-HN 

11/1/74 

Element   Measured    ,'  +  ) 

1.        Aluminum 

0.5 

2.        Ammonia 

3.        Arsenic 

.02 

k.        Barium 

.03 

5.        Beryllium 

<.007 

6.        Bicarbonate 

471 

7.        Bismuth 

<.007 

8.        Boron 

1.4 

9.        Cadmium 

<.007 

10.        Calcium 

24 

11.        Carbonate 

0 

12.        Cerium 

(.007 

13.        Chloride 

3 

Ik .        Chrome,    Hexavaient. 

15-        Cobalt 

.001 

16.        Conductivity,    Specific 

IT-        Copper 

.02 

18.        Fluoride 

190 

19.        Gallium 

<\007 

20.        Hardness,   Total 

21.        Hydroxide 

22.        Iron 

0.02 

23.        Lead 

<\02 

2k.        Lithium 

.3 

25.        Magnesium 

30 

2d.        Manganese 

0.04 

27.        Mercury 

.0024 

28.        Molybdenum 

0.05 

29.        Nickel 

0.005 

30.        nitrate 

0.22 

31.        pH 

8.2 

32.       Phosphate,  Total 

33.        Potassium 

0.4 

3k.        Selenium 

<  -007 

35-        Silica 

23 

(*)36.        Silver 

37.        Sodium 

135 

38.        Solids,    Dissolved 

536 

39-        Strontium 

0.3 

kO.        Sulfate 

84 

kl.        Titanium 

0.04 

k2.        Vanadium 

0.001 

k3.        Yttrium 

0.007 

kk.        Zinc 

0.03 

^5-         Zirconium 

<  .007 

k6.        Radioactivity 

Gross   Abpha   (pel) 

8.0 

Radium  226* 

0.1 

Gross    Beta      (pel) 

0 

Thorium  230** 

Uranium** 

kT.        Total  Organic   Carbon   (TOC) 

If  TOC  >  10  mg/1    then  measure 
Dissolved  Organic   Carbon 

<1 

Suspended  Organic   Carbon 

Phenols 

Sulfate,   Acid   Extraction 

Nitrogen,    Bare   Extraction 

(*)  Tiot  required 

*  Required  if  gross  alpha  is  greater  than  k   picocuries  per  liter  (pel). 

**  Required  if  gross  beta  is  greater,  than  100  picocuries  per  liter  (pel), 

(  +  )  Unless  otherv/ise  stated,  all  units  are  mg/l . 
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GEOPHYSICAL  LOG  DATA 


Only  two  types  of  geophysical  logs  are  required  to  be  run  on  test  holes. 
They  are  the  sonic  log  and  resistivity  log.  As  of  September  12,  1974, 
the  latter  shall  be  either  a  standard  electric  resistivity  log  or  focussed 
electric  resistivity  log  rather  than  the  induction- type  log.  Table  II  B-I6 
shows  the  individual  geophysical  logs  completed  as  of  November  30,  1974  on 
each  well  on  Tract  C-b. 

Resistivity  logs  are  used  for  the  definition  of  formations,  for  correla- 
tions, and  for  qualitative  and  quantitative  analysis  of  formations  in 
terms  of  fluid  saturation  and  porosity.  Most  wells  have  had  a  laterolog 
run  to  satisfy  this  requirement;  the  Birdwell  standard  electrical  survey 
was  run  on  AT- la  and  SG-10. 

Sonic  logging  fundamentally  involves  measuring  the  time  required  for  a 
sound  wave  to  travel  through  a  definite  length  of  formation.  The  sonic 
log  is  quite  detailed  and  is  a  good  log  for  correlation  purposes.  Bird- 
well  velocity  logs  (sonic)  were  run  on  wells  AT- la  and  SG-10;  on  all  other 
wells  Schlumberger  borehole  compensated  sonic  log- gamma  ray  logs  were 
run. 

Logs  run  and  not  required  are  the  gamma  ray,  neutron  density,  temperature, 
micro- seismograph,  and  caliper  logs. 
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GL   ,                        ft 
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RECORDED  BY 

WTI  SON 

WITNESSED  BY 

TATT 

LOCATION 

I  AS     VFGAS 

RUN 
NO. 

BORE  HOLE  RECORD 

CAS 

NG  R 

CORD 

BIT 

FROM 

TO 

SIZE 

WGT. 

FROM 

TO 

1 

7" 

n 

69' 

5-1/V 

62' 

1621' 

U3 

p-« 
o 

p-» 

J- 

r* 

o 

CN 

r-l 

1 

i 

LP 

Cn 

Ul 

—* 

to 

< 

- 

VI 

S 

r- 

ui 

—J 

111     u 

o    z 

< 

z   - 

> 

< 

J" 

LP 

^ 

tc 

>- 

r-f 

O 

LP 

K 

U 

u 
O 

1" 

1 
< 

CN 

CN 

1 
O 

U 
to 

o 

1- 

o 

Z 

z 
g 

X 

o 

at 

a. 

U 

u 

u 

>- 

>. 

i- 
< 

O 

u. 

z 

5 

Q.  ■ 

u 

Ul 

1- 

cr 

K 

J- 

a 

Ul 

U 

Z 

Ul 

o 

z 

u_" 

o 

z 

o 
o 

O 

ui 

Ul 

at 

o 

Z 

5! 

Z 

Ul 

O 

z 
< 

Of 

O 

1^ 

z 

Ul 

a 

>- 

jjm 

»-i 

> 

r- 

t- 
1 

IX 

Of 
Ul 

u. 

Ul 

Ul 

Q 

i- 
Z 

III 

Ul 

>- 

< 

Q 

Ul 

Q 

I- 
Z 

Ul 

— i 
< 

—J 

Ul 

O 

u. 

O 

_i 

(X 
Ul 

1- 

< 
u 

Ul 

Q 

l- 
Z 

Ul 

— i 
< 

a 

3 
u. 

< 

z 

R 

UJ 

O 

z 

>- 

LK  den; 

GRAMS/CC 

2.  1 
1      1      1 

I-  . 
z ' 

2 

>- 

— i 

< 

Ul 
CO 

u. 
< 

Ul 

O 

3 
0 

< 
< 

u 
O 

o 

fy 

< 

Q 

Ul 

—i 

o 

X 

_j 
< 
z 

o 

z 

< 

< 

< 

> 

3 

o 

Z 

o 

u 

Ul 

> 

3 

o 

O. 

u 

2 

Q- 

u 

o 

u 

Ul 

> 

3 

o 

3 

CO 

u 
u 

Q 

z 

Ul 

OL 

3 

o 

Ul 

< 

O 

z 
u 
< 

Q. 
CO 

— 1 

o 
o 

r- 

6 

z 

UJ 

U 
O 

o 

cc 

Ul 

N 

l- 
U 
UJ 

tc 
Q 

o 
o 

Ul 

U 

z 
< 

1- 
co 

Q 

d 

z 

u 

DC 

r- 

CL 

Ul 

co 

UJ 

^ 

3* 

oc 

Ul 

>• 

Ul 

Z 

Ul 

U 

O 

i- 

X 

o 

a: 
a. 

u. 
u. 

o 

Q 

Z 

< 

i- 
co 

Ui 

a 

o 

z 

o 
o 
o 

Ul  \ 

Z    </> 

IT 

C 

I 

< 

-> 

u 

< 

Ul 

»- 
< 

o 

< 
o 

1 

»- 
O 

1/) 

o 

u. 

■ 

< 

< 

Ul 

i- 

z 

3 

CO 

d 

Q 

UJ 

i- 
U 

UJ 

UP 

5: 

< 

Ul 

< 

St 

C 
r- 

X 

■»H 

s 

< 

c 

Of 
Ul 

a 

Z 

Ul 

QC 
at 

o 

a. 

Ul 

3 

r- 

z 

CO 

u 

Q 

U. 

3 

a 

Ul 
0£ 

O 

u. 

oc 

Ul 

a. 
< 

Z 

Ul 

U 

— i 

< 

Of 
Ul 

1- 

< 

UJ 

ca 

i- 
co 

3 

>- 

CO 

Z 

■Z  ui 
co 

K" 

i-H 

Q 

I 
< 
J 

p-« 

r-« 

1 
2 

CO 

CO 
D- 

\- 
i— 

CT 

-2Sz 

Q-u.> 
CO      "" 

G 
CN 

^ 

»- 

Ul 

Q 

o 

C 

:*: 

3 

a 
O 

Of 

X 

d 

CO 

1- 

LT 

O 

3 

*» 

d 

z 

z 

3 

6 

z 

UJ 

O 

O 

o 
o 

d 

z 

_ i 
< 

at 

Ul 

«/) 

O 
O 

Ul 

i- 

Ul 

< 

03 

3 
co 

z 

— i 

Ul 

O 

O 

-5 

u 

Ul 

»- 

Ul 

X 
r- 
o» 

Ul 

Q 

5 

X 
l- 

DC 
< 

Ul 

a. 
>• 

CO 

Z 

g 

CO 
CO 

o 

a 

Ul 

a 
oc 
O 
u 

Ul 

cc 
ui 

o 

Of 

u. 

00 

r-H 

H 

?o 

QC 

1- 

i- 

Q 

ttZ 

tH 

Oi 

u 

Z 

'  "f'Y  rf,,LT  r^^rj|^-^^rwr  ^■h 

m 

A 

|           i         i*   n   A 

rv  /        IN  i\       flJI  A      A  ml 

k   ir       IT  WFUrl/lrl  Ai\n 

N          1 1 y  Hl/r  A 

i  ■  i                  »         r      n 

*-" 

IS 

(O                                                                                            1 

t 

o 

IA 


O 
O 


O 
O 


1 

1       1 

1 

1 

1 

1 

1 

1 

1 

1 

BiRDWELL  DIV..  S.S.C. 


; 

N^Jf 

^i^»-iTr^ 

L 

A 

i 

-i-fl 

!_ 

i 

J 

1           1 

r 

1 

?X^-j^ 

*A^ 

j&Ai 

L/  ^ 

\  iy.  f^ 

^n/ 

V 

V*  Jt 

V 

• 

i 

' 

V 

/ 

i 

1      1 

, 

! 

_J 

i 

tut 

> 

UJ 

_i 

> — 1 

=M 

O 
o                                                          o                                                          o 
o                                                          o                                                          m 

■J 

U 

-1- 

- 

u 

4- 

4.- 

-        4l 

-    4- 

4- 

4^-4- 

CHART  NO.  2-100B 


•i 

h* 

* 

r 

ii 

i 

I 

i 

- 

i 

1 

A 
11 

| 

i  ■ 

r  \/>j 

\ 

1  \ 

\i  iH. 

r 

i  L*Hi 

f¥\  1  /vli 

n  /  in/  *U       / 

W  i 

VI      ' 

1 

* 

— L   . 

o 


O 
O 


O 
O 
00 


1 

i 

■ 

1 

1 

1 

► 

1 

4- 

u. 

U 

u 

-J 

u- 

-1 

J 

4 

4 

4J 

BIROWELL  DiV.,  S.S.C. 


^^T^       r       IT II "Hi           "       ^^iw^  l^^^^r 

=?  p  F"?™*  P| 

y\              1                 i 

f  II    1  I  |     JAJ     1                   -   V---  »            II         ml 

M*  A       If       A  AMI  » 

JPjl  I     unsn 

1                  Vim 

!  J  1   \j|  Vu  » 

ai                                                     Lr 

itt  urHh    j 

I                            V 

r          ] 

-■■■a      -    4 

1/ 

-     ■]       -       i- 

fl              1 

j-lt  J      1 

V            1 

"  1 

1 

900 
1000 

o 
o 

— — . _ 1 — i — 

i 

-    1-    -U — I      4-      it   1 

|_       | 14-    -I-M— 1 

CHART  NO.  2-1008 


o 
o 


O 

O 
3- 


o 
o 

lA 


T 

■ 

1 

-LL 

k. 

-4 

4- 

Ll 

4- 

4. 

4- 

4 

i- 

L-i 

BiRDWELL  DIV..  S.S.C. 


1:1111  i  Mfc  hi. 1 

.____ 

14    1- 

p 

i  +  j:X 

r 

t  it     v 

I  r 

i 

h 

iTi  1 . 

T 

-HLlflL-  *. 

■.-.  j 

— i . — . — j_ 

tuifprt 

Ik 

iiit  4 

"1 

4.1+1  it 

\\\ 

itfjin 

n 

TT     j  1 

ir 

1 

A 

00 

i 

T  J 

fl       t 

VX3 

— j 
'           i 

i 

-I    I 

• 

i 

T 

a: 

i 

: 

i 

J J_L 

o     .  o 

O     Q  CM 


1 

1            "T 

1 

1 

i--t4t 

\ 

h     h 

1 
1 

« 

1 

1 

1 

1 

CHART  NO.  5-100B 


i 

V 

i 

r 

-  - 

h 

- 

i— i 

i_  _ 

-|- 

CI 

- 

!  ] 

i 

' 

D 

i 

— H 

i 

i 

1   ! 

H 

f 

- 

- 

- 

* 

> 

i 

r< 

t 
i 
i 
i 

! 

l 

- 
< 

1 

! 

2 

~ 

i  ,.L.. 

3 

3 

LU 


O 


1-          li_ 
<        < 

1   Ifi  I   !     ! 

„I______ _____  Til. 

jSitrit    it 

iff    "Ttjtrir 

--i—    — t— 

■ 

^_ i 

i  __.. 

1 \. Ht. 

BIRDWELL  DIV.,  S.S.C. 


PRINTED  IN  U.S.A. 


CHAR 


■***£      r*!>H»"-i — *■•<«■-« 

» 

r   4         i^M L   J_  ._[ 

r*/     ^**\ 

CLL _|Q  ±,rt 

fej         ~-l"J^\                    J     ^ 

JV-Et-Jtt  A 

V        ill)/                                V 

..mi  ^^ffijLsl  J 

V    \        \I 

y*\l\-      ML..* l.           i     .    .1      i 

1 

\f 

1 

■ 

y--t            — -             - 

1 

1 

i       | 

±::::z:::z:::::z:t 

T 

i      | 
i 

!           1 

J 

1           1 

! 

i 

_L    J __L-    J 1 . 

o 

o 


i       '         T 

1 

1 1                                  i_ 

i                                               i 

: 

i 

jj--.lt — j j — 

in  iiiii  nil  mi  h  iiiiiiTTi 

NO.  5-100B 


BIROWELL  OIV..  S.S.C. 


PRINTED  IN  U.S.A. 


o 
o 


1 

1 

1  .  _... 



1 

1 

1                        J 

-5iXTttttiL~t      :::zz:::::::zzi_ 

-i       -|-                         -H-f- 

—                     .— 

..^..ta...„„i„,„„ l jIL 50-.:— 

-1 


CHART  NO.   5-IOOB 


BIRDWELL  DIV..  S.S.C. 


PRIN 


o 

o 

J- 


— 

i    T""T1          r"  T" 

f                       !             1 

i                                                               , 

1 

\             T 

i 

1         T            T 

i    l i 

—__„]:__.  it  T  l  it 

■■■-                               L 

.*» 

... 

._ 

J 

_ 

...4..::...::.±:::::::: 

i 1„J 

.  i                         i 

EC 

1 

N  U.  S.  A. 

CHART  NO.  S-IOOB 

BIRDWELL  DIV..  S.S.C. 

T  OTt^MfPt"^'  5r*' 

■               > 

1           _l.    | 

ft        l 

n 

II 

t  -         i  /  lj  j  y 

Yj          L\ 

__t_f  Jtl^ff    a  _K\^ 

*_/*%/           \f 

;               i     __________ 

_<____________-____-_.____J 

1               4                                        ~r 

i 

■■■                1 

_____! ,       M 

I 

:ii::::::::::::::::::::::::j 

t   1 

, .  ^  ,     ,            i 

o 


1 ' 1 — ' 1 ' ' 

1 

!                        , 

. 

.-    .      1 

i 

1 

i-    ! 

1 
1 

i-                           ,     | 

i-_U4_ 4_     ^-L-h 

IL___4.........-..L-..-. 

.......;. — _lL___u-4— ..-.. 

PRINTED  IN   U.  S.  A. 


"I 


CHART  NO.  5-100B 


BIRO 


o 
o 


r 

1 

— 

1 

— 

i  ■ 

- 

~ 

r 

1 

1 

1 

L 

'ELL  OIV..  S.S.C.                                               PRINTEt 

CHART  NO.  S-100B 

) 

IN 

I 

J. 

S. 

A 

• 

iiii*UT  mm  1  r 'V*^'*] ,^,|t,^ll*,t*'fTl!f|,[ fffl  l^f n111^ 

i 

1       J_            — ~        —!.,,.        _+_      _                     1 

I.                                             — -  1 1 

T       "                                                                                                                                              T^        ^                    "J 

£           /\ 

\            Ay     A 

\|      |       |  1-    „., ...... 11                j  !          1            ,     .. 

Y                        _4J-W^F^/T"tT^-%-    -smum               M 

dr  v          HKrTs+w^nt 

i 

■  t        ■  t                i                          ■                                     » 

! 

1 

M 

i 

t 

t  +  t         T  r     T          ti  i 

.     1 

1 

T 

o 
o 

CO 


1  1  ! 

i-   i 

,                                j - i , 

-^  v-f 

:  -      .  _  _  t  „       ■ 

t-Jt t- 

!                     4 
_L     J_              !               J 1 . 

ri      r  ItTt 

.-n...L..::::"~^""~:" 

„._i     i— ^     + 

J — LL  —          . 

1"M-     —      -+-—[-  - 

■        ■    |    j    |              1               L 

-- .1IL„JIJJ.I[ L 

..Li......* l-LiC- 

BIRDWELL  DIV..  S.S.C. 


PRINTED^*  U.S.A. 


CHA 


W                                                                     1 J  j 
'                           1         1                    lr' 

P 

i 

!      If                                                             h 

n  K^  _/v  Nv  ij 

'• 

.____£ut4_JfLfTKr 

i\ 

/  [M      ]jjl  1/         tf 

/\J  T 

' /r            MljA         /*""**     P 

"^                             v       \     j  [f          \      / 

'* 

I 

i 
I 

I 

t                                                             1 

1 

i 
I 

i                         i 

L__i_ L —  . 

o 

CD 

cr> 


I 

I 

1 ,_l r-T--         -pr ; 

! 

, .I                               ,                           .                                      I 

f           .             ~U    ^ 

!                i 

! 

t:::~::u::::za-~: 

i i— J 

BIROWELL   DIV.  S.S.C. 


PRINTED  IN  U.S.A. 


o 
o 
o 


1               [I        !        '1                  1 h — — 

1 
1 

tilt    l]TT"t      T"tt' Tl~t          t" JM 

Li LI 

^ti     h[    -+y      t                          ' 

■  ■■                                                                       i 

—4.L....[...1j„I„...„..j- j...: .. — ±M 

CHART  NO.   5-100B 


BIROWELL  DIV..  S.S.C. 


PRU 


o 

o 


-~rn 

1 

r 

— 

, 

i 

— i 

i 

1 

1 

1 

TED 

'  ■  — 

N 

I 

). 

5. 

A 

CHART  NO.  5-100B                                                    BIRDWELL  DIV.,  S.S.C. 

1° 

CN 


O 
O 


" 

r 

• 

1 

i 
1 

1 

1 

I 
1 

1 

PRINTEt 

) 

IN 

I 

J. 

S 

A 

CHART  NO.   5-100B                                                    BIR 

o 

o 


/ELL  DIV.,  S.S;C. 


PRINTED  IN   U.  S.  A 


CHART  NO.  5-1003 


o 
o 


i 

1 

4r«                             ...                 | 

! 

i           j                                                                                                                             _..     ..... 

J _                     1                                 __                                                                                                           _ 

:                                                                                                                                                   ' 

Iii-.J!....l.Il 4 J_l — ll 1- Jl 

BIRDWELL   DIV..S.S.C. 


PRINTED  IN   U.S.A. 


a 


r  ^^^ytLiJklJ 

If  W 

%                                                                              i 

_                          ...                                                        , .        ,A_ 

i-v  -  —  —  -A-         , 

"          T~ 

_._ 

1  1                                                                        -       -i5l 

1   1                                                                                               IL 

*     JlI            T 

Yl            i  \       1      Ml       1x                                                                 *■               = 

1  \  i  1                                                                           ~                 * 

I         7     I              \     I  ^      / 

Xr t  \i  m it 

\l(J     t[     vf  Lit 

J        1 

PC 

[           *J                 ~5 

< 

y                q 

i                * 

^ 

!        1 1        1 1                                      J  !     J 

o 
o 

U3 


•  O 
Q     CM 

•  VO 


Q 

UJ 

<* 

Z 

o 

o 

UL 

«-H 

LU 

H 

CO 

i     !                                                                           1      2  ■ 

J   B 

:::::ti:::::::::::z::::::::::::::j:i::::::::::::::_:.. 

j 

i                                1 

i 



, 

J — 1 — 1.4 JU 1 1 LL__ 

RT  NO.  5-100B 


BIRDWELL  DIV..  S.S.C. 


PRINTEm  IN   U.  S.  A. 


i 

■  I    I ' I 1_         

._,_  _L- J-  J \-L -4— +H rtH— 

I 

I i 

I I 

i — l_l 1 J—1 1 — 

-  — ' r  '      I ' 

"T    1 1 '   Ml  ~^~Tt" 

I      .Mi      I I  

111, 1 — i_l 1 L_ 1_j_  . 1 

I  I    I    l  |  i  — H"  f     1  — 

,      i    ,  i  ,  ,        ,     j i  i 

I  | 

ifcTrititttit 


— 

— 

1 

— 

- 

CHAR".  NO.  5-IOOB 


>» 


Birdwell 

6#B 

'uclear  J^p^ 

A 

,,.           A 

t 

r 

>• 

COM 

PANY           ATLANTIC    RICHFIFID    COMPANY. 

ET.    AL. 

WELL 
FIELD 
COUI 

SORGHUM    GUI  CH    AQUTFFR     TF<;T     #1-A 

• 

MTY          RIO    BLANCO          STATE          r.ni  ORAnn 

LOCATION: 

SEC    -    7                    TWP.            3S             RGE.      96W 

OTHER  SERVICES 

V3D    CAL    FDL 
TL    ES 

ELEVATIONS 

PERMANENT  DATUM                          GROUND     LEVEL        ,  F 

lev       69091 

ove  perm,   datum 

KB. 
DF. 

gl.      6909' 

LOG   MEASURED   FROM                     GL                                   ft    „K 
DRILLING  MEASURED   FROM         CI 

DATE 

2    JUI 

V    74 

RUN   NO. 

1 

1 

TYPE  LOG 

GR 

ENP 

DEPTH -DRILLER 

1621 

1621 

DEPTH -LOGGER 

1620 

1620 

BOTTOM  LOGGED  INTERVAL 

1609 

1618 

TOP  LOGGED  INTERVAL 

0 

10 

TYPE  FLUID  IN  HOLE 

WATER 

WATER 

SALINITY  PPM  CL. 

DENSITY  LB. /GAL. 

LEVEL 

412 

412 

MAX.  REC.  TEMP.-DEG.  F 

78° 

78° 

OPERATING  RIG  TIME 

1    HOUR    TO! 

AL    TIME 

RECORDED  BY 

WILSON 

WILSON 

WITNESSED  BY 

TAIT 

TAIT 

LOCATION 

1  AS    VFT,A<; 

i  a<;    vft.ac: 

RUN 
NO. 

BORE  HOLE  R 

ECORD 

CAS 

NG  R 

CORD 

BIT 

FROM 

TO 

SIZE 

WGT. 

FROM 

TO 

1 

7" 

0 

62' 

6-1/4" 

62' 

1fi?T 

> 

£5 

• 

zg 

> 

sO 

»— t 

,_ 

-J 

Q 

(O 

ZQ£ 

■»* 

T- 

UI 

a. 

o\° 

s 

N"> 

z 

z 

CO 

d 

tc 

0 

2s 

2- 

z 

UI 
CO 

■ 

3 

**> 

a 

z 

z 
o 

UI 

UI 

Z 

LU 

S 

z 

0 

-1 

UI 

oc 

JJ 

•; 

CQ 

0 

_1 

< 

n 

Z 

(0 

t>- 

Q. 

CQ 

00 

K< 

o 

CT> 

LPl 

CO 

rH 

0 

O 

J 

it 

3 

•H 

z 

UJ 

CD 
< 

21 

OD 

2: 

CO 
CM 

• 

3 

X 

CM 

— 1 

rH 

X 

CO 

< 
cc 

z 

Z 

-4 

1 

cr 

O 

f— 1 

0- 

I**. 

0 

I 

2 

UI 

0 

; 

N> 

• 

3 
u. 

ir\ 

< 

at 

7 

O 

5 

h- 

i 

[ 

a 

"  Si 

hO 

O 

cc 

3 

1 

d 

0 

<J 

.   UI 

> 

< 

m 

> 
1 

d 

z 

UJ 

Q 

o 

z 

z 

UJ 

O 
<r 

ul 

z 
ui 

0 

UI 

z 

j 

< 

Ui 

oc 

UJ 

r- 

UI 

_ i 

UI 

O 

o 

2 

X 

UI 

0 
0 

2 

d 

z 

O 

Z 

Z 

• 
X 

1- 

0 

< 

n 

-J 

0 

3 

z 

-1 
< 

1 

i 

< 

d 

z 

OL 
>- 
r- 

5 

-J 

< 

o 

UI 

D. 
>- 

O 

z 

UI 

UI 

< 

s 

UI 

G 

< 

a. 

Ul 

a. 
>- 

z 

UI 

ot 

r— 

1— 
< 

0  -» 

0 

CM 

5 
O 

0 

UI 

1 
( 

z 

o 

o 
o 

O 

i- 

Ul 

1- 

_■ 

3 
O 

l/> 

«/> 

1- 

1A 

Q 

_  IX 

e>  ut 

r- 
< 

CL 

CO 

I 

h- 

at 

— 1 

►- 

a 

</» 

<  °- 

CO 

a 

z 

O 

>- 

< 

UI 

< 
r- 
(0 

z 

! 

UJ 

0. 

o 

z 

CK 
DC 

< 

T- 
O 

» 

0 
0 
0 

— 1 

< 

2 
< 

O   O 

«  _• 
UI 

0 

O 

0 

UJ 

»- 
z 

3 

T- 

IT) 

<o 

O 

to 

CO 

1 
» 

1 

\ 

LU 

UI 

—J 

ro 

UI 

d 

< 

a 

0 

z 
3 

z 

2  <■» 

f- 
X 

UI 
CO 

X 

1- 
0. 

>- 

h- 

3 
u. 

c 

CN 

0 

UI 

cc 

z 

UI 

0 

-1 

UI 

. 

< 

Q£ 
< 

i— i 

—1 

< 

cc 

IU 

U  <-> 

.    UI 

K" 

0 

u. 
cc 

UI 
Q. 

-1 

< 
cc 

UI 

cc 

CO 

X 
o 

J- 

QZ 

Ui    Z? 

I 

rH 

5 

*•* 

1 

H 

CN 

z 

ej- 

S 2 

O 

0 

(0 

< 

> 
< 
DC 

< 

2 

5 

< 

Ln 

O 

o 

rH 

en 

UI 

us 

5^ 

""  u. 

CN 

CM 

< 

5 

-J 

1 

s: 

O 

CN 

—j 
< 

UI 

3 

5 

CC 

0 

1- 
0 

3 

0 
0 

CC 

0 

1- 

O 

O 

rH 

d 

z 

UI 

a 
O 

»-* 
u 

UI 

1— 

UJ 

d 

z 

UI 

DC 
UI 

r- 
Ul 

i 

U 
a 

o 

1 

d 

z 

_J 

< 

Of 
UI 

v> 

_j 
O 

UI 

Z 

UI 

0 

X 
l- 
0. 

UI 

0 

r- 
< 
CC 
UI 

— i 

CO 

X 

CL 

■ 

>■ 

CQ 

5 

< 

2 

<r 

CO 

d 

z 

z 

O 

O 

o 

UI 

a. 
>- 
i- 

X 
r- 

o 

z 

UI 

_ i 

z 

o 

r- 

O 

Z 

3 

0 

DC 
u. 

a 

tH 

rH 

rH 

UI 
O 

Z 

UI 

a 

UI 

u» 

3 

o 

Ul 

l/l 

D£ 

O 

5  0 

UI 

UI 

QC 

►- 

O 

o 

t- 

1- 

2z 

rH 

DC 

or 

LA 


*r\ 


^ 

LA 

oc 

J- — 

"N 

IN 

wa-v 

1 

r> 

o 

CM 

«A 

h- 

z 

3 

*^™" 

> 

< 

-— 

K 

o 

< 

o 

5 

5 



< 

O 

i 

_ 

& 

< 

o- 

II 

! 

i 

/■l/ 

/"^L^-^a/     L-^A-^-v      a 

U\rA                J 

\rW*~*                 \ 

i 

i 

i 

1 

1j    a  sA 

^~  ^Th~f\M  \  «f\»T  J 

zj:    r  xtn,w  imWF  -ffi 

M                     '^  \j/     i 

! 

t 

J 1 — ,-lL       J^       4          4-       -4-J-4 

; 1 

-^       i    4\~4 

j 

y\L     _  y^ykULy,./ 

I 

r^w.^rS^/^/               ^-A/    ^ 

*\ 

1 

1 

-       A         J 

^i  A  jl^mvAf^tw^'**                   )nt\ 

1 

TT 

ti1 

i 

IID 

v» 

1 

O 
O 
CO 

°                               s 

o                                                    o 

I. 

i    1 

■  T      I       X 

II                             1                              1 

!               A 

A*i  iwift  yfH/\vL    f\ 

£U    J                                 4-jtU 

r^           (wniCfti 

/"■              1*               Vi  w 

* 

lji^liaI  /^               ' 

i 

IK^I^VV^^,^ 

! 

- 

.J.      J|_LJ — u      4      -1 

U 1.         1-4         l~ 

Rmnwni   niv    ssn. 


CHART  NO.  2-1C03 


■ 

1 
1 

o 
o 


o 
o 
o 


o 

o 


r— 

tA 

1 

9 

A 

A 

*» 

<s 

\    1 

\H 

!\ 

A 

(1 

^ 

K  / 

J 

T 

Ifl 

K 

A 

~  \ 

•i 

V 

1 

1 

5j- 

— 

Jj 

— 

m 

■ — 

-1- 

-4 

P 

4- 

4 

4- 

+ 

4 

B1R0WELL  DIV..  S.S.C. 


1    1 

1 

' 

1 

Vu  1 

l  W  'W 

\i 

/ 

V7 

* 

-_i4- 

j_ 

sL 

A 

IH 

J 

Y 

V 

\n 

V\ 

f 

T 

'  - 

r  i 

- 

■    1 

,_ 

o 
o 

CM 


o 
o 
m 


o 
o 


I 

j 

i 

// 

L  1 

*s 

A 

\ 

w^ 

^ 

\ 

A 

1 

rvj 

I 

/ 

t 

J^ 

-4j 

-i- 

4 

4 

u 

<j 

4- 

ART  NO.  2-100B 


— »  ~i  — 

4—  r- 1— 

•-    I— 

r 

oo 

r-t 

-1 

Q 

MH 

L 

/" 

1 

I 

A 

/ 

i  1 
I 

I    ! 

i 
i    | 

i 

! 

1 

' 

I 

_ 

i 

_  Lj- 

BIROWELL  DIV..  S.S.C 


:t 

1 

I 

1 

1 

" 

. 

i 

< 

1 

D 

| 

0 

~T 

% 

in 

-l 

| 

1 

"" 

1 

1 

! 

1 

J 

I 

I 

o 

r 
1 

. 

- — 

1 

« 

. 

., 

-J— 

•~Q 

•-> 

CHART  NO.   5-1008 


BIRDWELL  DIV..  S.S.C. 


PRINTED  IN   U.S./ 


4 

it 

i 

f 

J 

fi- 
ll1 

B 

-i 

J 

ri 

C 

• 

f 

1 

+ 

-1 

- 

- 

- 

1 

I 

| 

t 

» 

1 

i 

I 

o 
o 


O                                                                                                                                                                                                        -H                      J 

1    J 1                                                 A                                    /          \                                                                       l 

ttiii^nT    ?|r^t^t\:ltefeji' 1 

t           ^\         J                                                v 

::z:fif:>az        ::       lt:::::::::::ttf  i 

—  _——__.  ___  ----- 4- 

,— .1   -I.__  ----  11  -- _„I-.iL- 

I         ■■     1            •     I    1    itJ 

_-[___:-::::;::--:::::--_.:--_-_.:-i_.._„-_-i- 

„  1_1_l_                   ..^.1...     ^.1 L 1 J i 

CHART  NO.   5-IOOB                                                    BIRDWELL  OIV.,  S.S.C. 

— 

— 

- 

f 

. 

- 

- 

._ 

1 

_ 

'V 


o 
o 


1    U   j     ji                      [T 

. L L 

1          kA           j/\ 

.___  t /^  _1  W^Jm 

f*    t       ^w 

i   viJi  lu  O-ftSl 

::::::::£  :::s?X-  :::,/«* 

4.w^ HlA- 

i 

I                               _  . 

,,L^.     _i_ lL-.J,,..,,.    ,    ,,     1 

IJi i.— 

PRINTED  IN  U.  S.  A.                                                     CHART  1 

HO.   5-100B                                                    BIRDWELL  DIV..  S. 

T  T 

* 

/  y 

•   t  i                                               i' 

r*j-*— **p       *s-^    \k 

i  i        1 

T    TTT             J  T  |t]]  J 

i 

:tn::±z::::z:z::::::: 

II     J  JFT  ij. 

i 
i 

T  T  f  T      III 

*  i 

i 

-TLL- JXXT       II-  ■   - 

i 

I          ^     i              T TT^          •  1     i 

-— — +—    -+-j  fr 

i                   It 

1         i     i,i.  i i_.x..lij 1 1 — 

o 
o 

CO 


1 

JL 

! 

i 

i 

T 

_ 

~P"T 

A 

I 
i 

A 

iysV--    *« 

a 

. 

fi 

i, 

i 

| 

i      i 

i 

/" 

^ 

1 

1 

' 

^    T 

» 

1 

1 

• 

j 

PRINT 

ED 

IN 

i 

1.  S 

;.  a 

CHART  NO.  5-100B 

T" 

II 

I 

- 

Lj_  l  rt-^41 

~ 

I 

i 

! 

^ 

T 

u 

_ 

: 

- 

> 
- 

c 

•- 

i 

i 

- 

| 

1 

i 

_ 

o 
o 

-a- 


" 

i 

- 

IV 

- 

I 

*- 

L 

i 

'i 

\  ~ 

r-*- 

I 

- 

1. 

I 

i 

1 

BIRDWEU.  DIV..  S.S.C.                                                 PRINT 

EC 

>   II 

I   I 

i. 

S 

A 

CHART  NO.  5-10 

o 
o 
m 


o 
o 


1     i      I     _J  J_    j 

/   \  I  A      ■         I 

/[                A 

in  j[  [ft 

*v^+     llvffi^    js\ 

*/8v  v   \^KMm 

./IT            V   r      y«7      h 

1 

1 

1 

1 

1                    —            "t             "j       "t 

' 

...    i _ j.  J ,lj 

_____ i„__ 4. 

* 

BIRDWELL  DIV..  S.S.C. 

PRINTED  IN  U.S.A.                                             « 

— — i — t — i — -p p — r r"n 1 1 — I 

I::;:::::::::::::::::::::::::::::::::::::::::::!:::::::::::: 

i ^_  _ . . . i i i 


o 

o 


CHART  NO.   5-100B 


BIRDWELL  DIV.,  S.S.C. 


PRINTED  IN   U.  S   A 


1 

___ 

i 

1 

i 

1 

>4- 

_  jf 

1 

1 

— 

i 

1 — 

1 

! 
i 

i 

-    -r 

i 

j 

.  .   i  .1,. . , 

l__ 

> 

o 
o 

00 


r-i— 

- 

j 

T 

1 
III 

I 

| 

j 

.    M 

i 

u 

' 

f 

V 

I 

r 

j 

r 

* 

\ 

■ 

i 

/ 

V 

/ 

V 

* 

H) 

/ 

I 

i 

• 

- 

1 

1 

CHART  NO.  5-100B                                                    BIRDWELL  DIV..  S.S.C. 

■ 

,         ...             ,..-._             i 

-                                                           -1- 

TT T                        i 

-                                            1 

—\-     ip — i                 1 

i 

T '                          1        ! 

/ '   j  ir sir T J/ 

/i""-^J^            X            _/           J    N-S^M^a. 

ttH&^^j               ^_ 

y    j                   

i 

! 

t t i 

i 

I                             1 

i 

1                         L         1   _L 

r    i 

1 1    ,        i      i 

—J 

o 
o 

ON 


■-"] — p-     ""     — | n — ' —     n r- 

1  i 

T    j 

\ 

z  \           ^ 

U^wiW.%     lJv     »\ 

MA               ? 

*H      ^  *" 

T 

1v  75/         i  ^  t   \/ 

"     •                               i 

1 

i  i 

— LLLLi — LI4JJ — li  Mliillilllll . 

.llllillll  Willi  1111  li  hi  l|l 

PRINTED  IN  U.  S.  A. 


^4 


CHART  NO.  5-100B 


BIRDWELL   DIV.,  S. 


o 
o 
o 


O 
O 


:      |                                                                               —   if 

+  4-        i                     /V                                   1                t 

\\          i '   l          -  >      jh\ 

\     fv         "t         \/\     *  JM^-  s^  .A  ^f]  j^/v        \.% 

^"IV"1^             **?g                           '-T^T- 

i 

,                 ,             — 

-L_i-                    i_               J_l_     _L_  ,                         J_         -J_ 

■              -  ■  "■"              f* 

1,                        1 1 i       , i  „,   , 

C.                                                 PRINTED  IN   U.  S.  A.                                                     CHART  NO.  5-100B 

o 
o 

CM 


■  1  '      1 "   '   -    — p —    1 — -1 

i 

■ 

1         1 

_         __         __^     -t-f-j-jj                              - 

f^W*  Ki 

wH/iL  *n^ 

}\ 

\                              *      i%4 

(-'*k*u       i/T  y 

........        .                  '                              1  0  ^^ 

_l"^  ^     hS*^X^ 

■■  ■                    i 

1 J                     ! 

,  i 

BIROWELL  OIV..  S.S.C.                                                 PRINTE 

■  &                                       ' 
D  IN  U.  S.  A-                                                     CHART  NO.   5-IOC 

' 

i          '  I      T           T       1             i 

L      _      _     _  _          I      _  _1      _       J       __   _Tj 

!                                                                                                                                    1                                             -+-■ 

I 

if     T                              ;                     -                  TT^ 

■ 

i 

I 

lLxJ    \  *M     ^s/^V*       \J        tPui  /pK          /f^    I 

\t         r\fl          y  ^jj  /       \/V* 

V                                   J\ 

i 

1 

! 

L_______ T____._____________t 

__________                    Til 

o 
o 
en 


, __, , , _ 

"7"  ' — """ '""  (1                      l 

i                                                                                       L_ 

1  Ml 

J  A  _T _J________ 

7 

V_     _[j_lH_/L!    __d____8___B_ 

is   /^j^        /rt^^ 

I  ilv%^_tvi 

\^      t?                ^'V* 

i 

r  ■              ..,.„.                   j_                           .    , 

ill j .„! . 1 

1 | L_._. 

B                                                 BIRDWELL  DIV..  S.S.C. 

— ___  4 , „, 

PRINTED  IN  U.S.A. 

p 

I 

_t_j__j_r-J — l_l__^ — \ — I 1 1 j — j — I ' 1 

• 

___ — I 

— I — U-l — H ' ' — i — I l~-H"n ^ —■ 

_^ 1 1 , 1 L i , . 

i     i     |  i     i     I     j  i  i  — —      i      —      I     i     i     i      __■— —      III  |      —      i  |  I  I.  I  —      I     I  i  ill      —  — 

__._I__I_______:.______:_____„_„_L_X_;_I,_____I___. 

, I I l_J_ 

_ I         I I (__ 

— -4- -+r— 1 1 — — r— - 

■  1 1  i  i  i  1 1 i ...  1 1 1 1 1 1 1 1 ■ 1 1 . 1 1 1 1 1 1 1 1 1 . 1 1 1 1 1 1 1 1 1 . 1 1 1 1 1 1 1   . 1 1  ii  i 


o 
o 
«3- 


1                                        1 

■    -     -                                I    . 

\J*          f/jA 

tpiv                                           j/          \jy    f     ^% 

%       s\                                  /f^                 M              Ji       ' 

^v\    /           \^  \ja<-v     /\Jr                                            ^* 

X                                \? 

(~ 

■il»  I-   11  '1  1.  illl.llllll.il  lillli  Hill.  11  iJlllll  1111111  ■ 

CHART  NO.  5-100B 


BIRDWELL  DIV..  S.S.C. 


PRINTED  IN   U.  S 


I    I    j _^ _  _ ,  _ 

+ 

J . __  

I 

__.__._J_ , j [_.-, t- I < 4 1 | 

! 


O 
O 


w\.m 


strM 


CHART  NO.   5-100B 


BIRDWELL  DIV..  S.S.C. 


- 

— 

— 

— 

r  ■ 

1 

a* 

- 

& 

r\ 

1 

< 

i 

V 

K: 

i 

ii 
x 

J 

j 

H 

i 
i 

I 

-n 

/ 

1 

3 

r 

t 

1 

3 

i 

- 

.. 

i 

_ 

, 

O    cm                                                                                                                                         M 

' 

- 

_ 

«-< 

ad 

1 

: 

1 

1 

PRINTEI 

) 

IN 

I 

J. 

S 

A 

CHART  NO.  5-100B                                                    BIRDWELL  OIV.. 

r- 

tj 

t\ 

1 

k 
C 

n 

* 

l 

i 

tf 

I/" 

i 

r 

3 

r 

i 

"- 

* 

. 

- 

i 

■ 

. 

_T_ 1 1 

— , — , 

1 

r 
I- 

L _______ 

r il- 

r 

PRINTED  IN  U.S.A. 


Birdwell 


Caliper  J^og, 


COMPANY ATLANTIC    RICHFIELD    COMPANY. 


ET.     AL 


SORGHUM  GULCH  AQUIFER  TEST  § 1-A 


WELL 
FIELD. 


COUNTY        Rio   blanco  STATE        Colorado 


LOCATION: 


SEC. 


TWP. 


-ii. 


RGE. 


^6J4L 


PERMANENT  DATUM 

LOG  MEASURED  FROM 

DRILLING  MEASURED  FROM       GL 


GROUND    I  FVFI 


ELEV. 


fjqnq' 


_GL 


OTHER  SERVICES: 

GR/ENP  TL 
V3D  FDL  ES 


ELEVATIONS: 

KB 

DF 

ft!        6909' 


DATE 


?    OLD  Y    74 


RUN  NO. 


X- 


TYPE  LOG 


PAI 


DEPTH-DRILLER 


lfi?1 


DEPTH -LOGGER 


1620 


BOTTOM  LOGGED  INTERVAL 


161  fl 


TOP  LOGGED  INTERVAL 


_LQ_ 


TYPE  FLUID  IN  HOLE 


WATER 


SALINITY  PPM  CL. 


DENSITY  LB. /GAL. 


LEVEL 


41? 


MAX.  REC.  TEMP.-DEG.  F. 


.ZiL' 


OPR.  RIG  TIME 


1/?    HR 


RECORDED  BY 


WILSON 


WITNESSED  BY 


TAIT 


LOCATION 


AS      VFfiA^ 


RUN 
NO. 


BORE  HOLE  RECORD 


BIT 


6-1/4 


ii 


FROM 


62* 


TO 


1621' 


SIZE 


CAS 

WGT. 


NG  RECORD 

FROM 


TO 


< 
< 

Q 

_i 
— i 
in 

cj 

d 
a." 

X 
i— 
a. 

UJ 

a 
_ i 
< 

o 

I- 

< 

z 

o 
o 

-j 
—j 

UJ 

UJ 

0. 

> 

X 
1- 

o 

X 

\A 

Ul 

-J 

o 

X 

z 

Ul 

a. 
O 

O 

i- 

u. 

z 

3 

o 
< 

in 

Z 

o 

1- 

5 

z 
o 

u 

—I 
-J 
Ul 

£ 
—j 
< 

u 

Ul 

a. 
in 

>- 
Ul 

> 

V) 

u. 

O 

Ul 

(/) 

o 

a. 

QC 

3 
a. 

Ul 

-j 

CO 

< 

— 1 

< 

> 
< 

1- 

o 

Z 

CO 

z 
< 

Ul 

< 

Z 

Cn 
on 

< 

Ul 

*» 

o 

o 

t- 

S 

u_ 

z 
o 
< 

o 

1- 

UL 

»- 

z 
o 

< 

LU 

X 

u 

z 

z 

at 

UJ 

k^ 

UJ 

< 
Q 

UJ 

—j 

o 

z 

o 

11  'V' 
1 

■ 

* 

" 

, 

< 

i- 
< 
Q 

z 

UJ 

Q. 

1 

' 

LL 

2 

C 

> 

DC 
Ul 

< 

CL 
CQ 

_1 

N 

in 
I 
ro 

o 

> 

t-H 

a 

_N 

"c\J 
N 

"oo 

\ 

in 

1 
m 

— 

1 

It 

F 

n 

l 

Q 

i 

U 
u. 

s 

< 

a 

U. 

3 

o 

LU 

O 

O 

_i 

ui 

a. 
>- 
i- 

—j 

UJ 

a 
O 

_j 
o 
o 

t- 

6 

z 

— 1 

< 

on 

Ul 

«/> 

_i 

o 
o 

1- 

a: 

UJ 

(- 

Ul 

< 

a 

—j 
O 
O 

i- 

Z 
i— 

u. 

a 

UJ 
UJ 

a. 

UJ 

—j 
< 
U 
to 

< 

a 

S 
oc 

< 

Z 

< 
o 

< 

x: 

< 

b 

z 

u 

Q£ 

u 

u. 

J 
0 

■ 

2 

3 

Ul 

X 

i— 
a. 

Ul 

a 

w 

!       n~"      ! 

• 

• 

u. 

N 

IX 

If 

t- 

-                 1 

I 

&r"  ^ 

1                 L,^^     "^"^^s 

^/^-^-r^HMn 

|M^*4+J4^,Jfc- 

(A 

L           ^L 

1             1           1 

o                                              o 

~«                                             o 

d                                                   « 
o                                                   < 

CM                                                                         1 

[    1     1                   II                       1 

! 

- 

. 

■  - 

1 

' 

i 

^""^1             fcf       * 

i         W^*"1 

■ 

T"          ""t  '              1               t 

o 
o 

• 

o                                                   o 
o                                                   o 
to                                                         *> 

- 

- 

■  i 

— 

■   -i 

j_  . 

— i 

- 

i 

! 

— 

. 

p*" 

^ 

1 

i 

I 

r* 

&> 

^ 

n 

yk 

T 

L 

J 

IL 

.  k 

■* 

^ 

* 

l 

_ 

L 

*-%* 

jh 

»*nir 

H 

*H 

/— 

3*1  lh 

^ 

*r 

?H 

jk 

-^ 

idT 

iL. 

o 
o 


O 
O 

00 


o 
o 


— 

— — 

, — — 
1 

■ — 

— i 

i 

i 

- 

- 

1 

' 

■ 

1 

! 

i 

i — 

1 

_ 

j 

L 

JU. 

fV 

n 

-*i 

>jf 

l 

J- 

L. 

-« 

>- 

*  ■!  ■ 

o 

o 
o 


o 
o 


t<* 


- 

_..  _i ;. 

' 

-L 

' 

.    ~    ._  .  11 X--X 

! \ -      — — -1 —                                                                              n~ 

1 

" 

r 

- 

L— .                 ■                     ~       ■     -r 

~|  i  I      ll                    _L~  —    — -1 

ill                                           1_                                           ~*Y- 



' 

1 ,            •                              : 

1                                    — j— |—         "  -        ~ 

; 

._ 

j 

— \ 

_L  - — . 

;    !    I                                         _       .^ < 

—  * 

r  rr                                 I 

«-                                                                                     ^_        _] 

"**" 

c                                                                                        

i U s 

<4_                                                        _.       _i_ — | — j 

L 

..  al3l7.i                              _|_..     -i- — — i 

► 

,Mi*afcsk  -          - ~ 

inp  — VI 

; 

o    .    o 

O    O     N 

»■<    H-     «"• 


■V 


o 
o 


o 
o 


o 
o 
ro 


o 
o 


o 
o 


o 
o 


o 
o 


o 
o 

CO 


— t--~-t — t +i m 

— i  .  _ 
■ 

.... 

1           '                                  __                                                                                   1       









— - — i 



1 

i       _  ^±  in  i       i 

1 

"  "^^            -  •  r~--- 

—  h     4 

1 

• 

~" T"~                                  ~                                             — '""       ———J—             — —            — —       —  — \—                              .,.-.. ,            J 

T 

1                 i_. 

i              1                 T 

::::::::::::::      it::~~i\:  ::::::z::::j  :::; 

j»                    aIL  i      IFL           »iV-I 

.;=n-;-fcl.t-.»...M„;.ii^5-i.iis^Bfl»|tL!3.s^ri,,  „_A^  »t. 

o 
o 


- 

1 1 1 1 m 

_+                                      _4_ 

.      .    J 

, 

• 

_. 

..._ti „tn 

:::::::::::::::"""" 

1       Mil 

.  __._._• 

nt  ■ .        t  .  1 

-   + 

"* 

tm               «   m  *•  nan  -  *  HI  *+  •*■  ■  *  -*      -  ?■'  -■»>..  r-*  >    „*  ,     AM  m*  .t  *.  *4 
1 

_                    |___j          , 

■■]"■■ 

,-       ■         __        __        __      -.+4.. 

T                       N 

> 

.    M 

1 

: J 

7 

. 

ii 

i                                              Li    »Jh            jii  iJ 

ii          *        ,k  U 

|2aa^viLi^ii!S::!!!icSi!l" 

M^.^L.-^'-JTtJBf-UI-^ 

I||L 

t             ttH~~i 

o 
o 


o 
o 


.    o 

Q     CM 


k 


Birdwell 


-^Tjemperature  J^pg^zi 


FILING  NO. 


COMPANY          ATiANTir.   rtt.hftfi  n   pompany, 
! ET.    Al  . 


WELL 
FIELD. 


SORGHUM  GULCH  AQUIFER  1-A 


COUNTY     RIO  BLANCO    STATE    COLORADO 


LOCATION: 


SEC. 


TWP. 


£ 


RGE._9£W_ 


PERMANENT  DATUM 

LOG  MEASURED  FROM 

DRILLING  MEASURED  FROM. 


GROUND    LEVEL  ELEV.        6909' 


JkL 


£L 


OTHER  SERVICES: 

V3D  CAL  FDL 
GR/ENP  ES 


ELEVATIONS: 

KB 

DF. 


GL.    6909* 


DATE 


?    JULY    7*+ 


RUN  NO. 


1 


TYPE  LOG 


XL 


DEPTH-DRILLER 


_LL\2JL 


DEPTH -LOGGER 


i6?n 


BOTTOM  LOGGED  INTERVAL 


1618 


TOP  LOGGED  INTERVAL 


JkiQ. 


TYPE  FLUID  IN  HOLE 


WATER 


SALINITY  PPM  CL. 


DENSITY  LB./  GAL. 


LEVEL 


JLL2- 


MAX.  REC.  TEMP.-DEG.  F. 


231 


OPR.  RIG  TIME 


-L/2    HR. 


RECORDED  BY 


WILSON 


WITNESSED  BY 


TAIT 


LOCATION 


LAS    VEGAS 


RUN 
NO. 


BORE  HOLE  REC 


BIT 


i-l/ V 


FROM 


£2. 


^o 


16?  1 


SIZE 

-21L 


CAS 

WGT. 


NG  RECORD 

FROM 


TO 
-&2- 


< 

Q 


O 

D 

o 

CL 


< 

Q 

z 

lu 

flu 
Z> 

o 


o 
I 

X 

< 


o 

z 


o 
o 


CM 


ia 


> 

LU 

> 

Z> 


O 

OL 

as 

Q- 


2  * 

LU   LU 
O 


CT. 

•3* 


> 

»— i 
Q 

e 


< 
IK 
LU 

z 

LU 

O 


cr.  (T 


CM 


CM 


O 

z 
u 

DC 


o 

z 


o 
o 


_o 

'5 

> 
o 

o 

c 

i/> 
C 
0 
0) 

< 

Z 

< 
oc 


X 
»- 

Q. 
IU 

O 


o 

r 

i 

* 

— 

* 

V 

o> 

\ 

LD 

i 

1 

ioo 

r 

I 

1 

r*»l 

i 

i 

_ 

1 

; 

vol    . 

m 

in 

"1 

- 

en 

m 

_ 

W 

o 
m 


o 
o 
m 


o 
o 

vO 


■ — — 

- 

1 

\ — 

r-..~. 

— —* ~1 

— — —- 

I 

'    — 

1 

- 

, 

■ 

— 

»• 

- 

o 
o 


o 
o 
oo 


o 

o 


1 

■ 

• 

f^ 

1 

1 

! 

_^^— 

1 

— 

L    ._ 

. 

o 
o 
o 


o 
o 


o 
o 

CM 


1'   '  ■ 

—    - 

— 1 

* 'A 

— . 

- 

IS 

v£> 

J 

J3 

v£> 

t 

i 

I 
to  ; 

i 

/ 

i 

i 

i 

vO 

'     1 

oo 

J 

1 

II  r-l 

<• 

<Sr> 

! 

! 

r- 

iH 

i 

1 

- 

1 

00 

1    f* 

- 

o 

> 

I 

!«M 

r. 

y 

£ 

VI 
f 

VO 

■■ 
1 

■io 

|id 

£ 

00 

/ 

i 

-^- 

J 

___ 

V 

i — i 

A— J 

i 

o 

o 

CO 


o 
o 

St 


o 
o 
m 


i                                                                               r                                                                              r 

. 

.       1             _^  „              .                  J 

;:V       :       ,' 

j       .                                        .                 .....    ......                             _] 

i 

.   ■ 

J                                                            J 

|_          =ff|:-: -"" - 

" 

' 

/ 

I,';-:                                            +                    + 

r 

1        ,    . 

1 

X__    TiTTTI    l _ii j 

i 

;        * 

) 

;                                                                              -                                                                                               ■  n 

i 

c 

si 

. 

r 

■) 

i 

c 

D 

1 

' 

o 

CO 

-3- 


O 
O 


o 

"^ 

& 

j 

T 

i 

03 

i?i 

1 

I 

S 

* 

\ 

D 

l 

s 

L 

n 

I 

n 

• 

a- 

' 

1 

n 

< 

1 

hr- 

o 
o 

vO 


1 — 

■4 .  — » > ■  ■ 

— j 1 

i 

_Y_ 

{4:::::::::-::-z!:"::::::::-:::::::::;:::"::-:;;::: 

.!.__] |_, | I 

i 
J ^ 1 

.£ 

__    .  , .._.._.....  _.  . _    _ _ 


O 

o 


I . 1 1 

^-i—U 1 J 

^ [4-1- -I I [—1—1 I rJ I - 

^ , — ( ( 1 —  _ _ __ 1 1 , .  _ 

—  — I — __  —  —  —  —  — . — , 1  — .. — - 

_ U-J--J 1 1 1 

_ 1 

, 

-I-  1 1 1 1 U 1 — 

.-J 0IB  V  *■*"  *  K 

( _ . . _  _  ^  ^  *  E 

_*.  B^fa^^  ^T.  ~ ]      . 

I  I  I  I  1  I  I  1  i  I till I I  I  1  I  1  1  1  I  1  1  I  1  I  1  I 1  1  1  1  I  I  1  1  I  1  II I 


o 

00 


I 

1 1 1 

i 

I 

I 

I 

-*—  —  —————————————————      i      —      I      — -  —  —  — —      I      —      I  \      —      (11—  —  —  — —  —  —  —  —  —  — 

i 

J _ 

j , ^£B»^*s"--" 

_ 

. . , ( , , , 

^— J»l        I         I        Iw^m^L     I'll  i         1         I  M«dM  '  MaBHMIBk    -_  '  —  —  —  —  _   —  —  J  —  I         I         i         I         I         \         I         I         ' 


o 
o 


o 
o 
o 


ji 

J h--t--J — I 1 1 H 1 

l 

— _  — . . , — _  — , — 


o 
o 


•" 


* 

* 

• 

4r-*f 

*''£'% 

{+*** 

--e--                   i 

ft 

•*"""                         1 

2 
i                                        •', 

m'"*'"""'9 

_.±-H-+-,U---— -- 

;                                                                     I 

-f-                        rt  7 

( 

• 

r 
/                                      1 

"""tjii'ti'"';!!"    f" 

r 

.4 

1                           ! 

1 

'1 

r,              _     _ 

'       ■               -• " '"" 

H,     — 

"-1 

.    ■ 

1 ciTl' 

-i.";Al  .„. 

MM           —  —  — 

o 
o 


\^ 

if 

r* 

t 

. 

l\ 

* 

> 

I 
l 

' 

I 

L 

1 

ik 

- 

^D 

Js 

r 

f     H 

^ 

V 

o 

D 

c 

> 

' 

u 

i 

1 

n 

r- 

j 

vi 

*• 

> 

• 

* 

/ 

"i 

u 

r 

< 

/ 

M 

> 

y 

; 

i 

' 

i 

/ 

< 

D 

r 

c 

>' 

— 

m 

(/ 

« 

J 

■5 

r 

o 


1 

a 

3 

- 

a 

0 

ct 

j 

0 

b 

- 

. 

( 

h 

1 

i- 

« 

J 

.♦ 

0 

r- 

< 

- 

1 

i 

r 

« 

- 

• 

v 

n 

r 

- 

u 

1 

o 
o 


o 
o 
m 


• 

1 

r 

C 
n 

- 

-I 

R 

1 

rri 

L 

' 

' — ' 

o 
o 

\£> 


•  © 

O    CM 

•  %£> 


DUAL  INDUCTION  -LATEROLOG 

WITH   LINEAR  CORRELATION   LOG 

[ 

Schlumberger 

o 
<_> 

<t 
_i 

CO 

o 

•>• 

1 
1 

1 

z 

L.      O 

CO 
LU 

cr. 

Lll 

u. 

Z) 

o 
<: 

1 
O 

_i 

LU 

u. 

X 

o 

oc 
o 

H- 

_ 1 

1— 

COMPANY      ! 

rHE  ATLANTIC   RICHFIELD   COMPANY 

WELL                AQUIFER   TEST   NO.    1 

FIELD                 

COUNTY          RIO    BLANCO       STatf 

-B 

COLORADO 

>- 
z 
< 

a. 

o 

u 

Location.                   API  Serial  N 
Sec.         ^          Twp           3S 

01036 

Other  Services: 

FDC-GR   EMG. 
CNL-GR        PRO. 
BHC-GR 

COUNT 
FIELD  o 
LOCATI 
WELL 

Ra»                 96W 

Permanent  Datum 

GL 

■      Flow 

6909 

Perm.   Datum 

Ele 

v  •   K  B        

Log  Measured  Fro 

GL 

,      °      Ft    Above 

D.F. 

Drillinq  Measured  From             'J'- 

G.L.     6909 

Date 

7-21-74 

Run  No. 

ONE 

Depth-Driller 

1638 

Depth— Logger 

1640 

Btm.  Log  Interval 

1636 

Top  Log  Interval 

75 

Casing— Driller 

8-5/8@  60 

@ 

@ 

@ 

Casing— Logger 

72 

Bit  Size 

7-7/8 

Type  Fluid  in  Hole 

WATER 

Fluid  Level 

4  i  0 

- 

Dens.          Vise. 

8.3 

-- 

pH         Fluid  Loss 



--ml 

ml 

ml 

ml    ~y 

Source  of  Sample 

Rm    @  Meas.  Temp. 

@             °F 

@            °F 

@             °F 

@            °F 

"mf  @  Meas.  Temp. 

@             °F 

@            °F 

@             °F 

@            °F 

Rmc  (a  Meas.  Temp. 

@            °F 

@            °F 

@             °F 

@            °F 

Source:  Rmf        Rmc 

1 

*m 

@  BHT 

@             CF 

@            °F 

@             °F 

@            °F 

Time 

Since  Circ. 

14   HRS. 

Max.  Rec.  Temp. 

90                   °f 

°F 

°F 

°F 

Equip.   |  Location 

560?     1    G.J 



Recorded  By 

SCHNORR 

i 

Witnessed  By 

SWS-I  6CB-F 

TAiT 



co 

LU 
< 

co 

i 

< 

Z 

o 


® 


® 


®@ 


@ 


® 


@ 


® 


@ 


@ 


@ 


co 

o 

o 

o 

CO 


@ 


o 

LU 


cNI 


n 


co 

Z 
O 
u 


Q 

o 

u 

— 


< 


z 
O 
to 
> 


10 

Q- 

u 


CO 

Q- 

u 


>- 
< 

DC 
< 

< 


to 

D  "*- 
3-2 


0) 


0>  J 

O  "D 

0) 

-  vi"  -C 

>-    u 

4)  lO 

u 


0) 

u 

1  u  o 

S  J»  ■. 

O  JD  2 

3  O  ° 

-  «,  o 


o  r 

TJ    O 


u  C 

0) 

0)  05 

-r,  "^ 

^  1) 

c  C 

o  _ 

M  3 

£  o 

2  *> 

</>  „, 

o  o 

E  o> 

-C  0) 

♦•  »/» 

O  O 

o  „ 

c 

o  *■ 


T3  3 

O  O 

c  "> 

O  v> 

~  O 


£  § 
B-'-E 

E   § 
O    c 

If 

0) 


4>     "■ 

-r   «> 

4)        U 

E  5 
o  ^ 
A  o 

«)  c 
4)  _ 

^■5 
£-5 
£  4> 
E   * 

c  "o 
o   c 

-o   ° 

4)  >/>"■ 
</>    o 

§  £ 

Q.   4) 

o  e 


c  _ 
J£   o 

3     i- 

4)    c 
l.   a, 

o>  O 

c 

§L  = 

°^ 

"2  S 

.E   o 

SO 

1/1 

3   o 


>-  >» 

O  c 

*  o 

C  V|_ 

.2  ° 

O  !/> 

£  8 

I  £ 

.E  o 

<  o 


11 

3  o 

c  J2 

—    D 

M 

4>    V 

»/>     *- 

c   o 

Is 

o  S 

4> 
i/»  »- 
4)     Q. 

o  2> 
E  .E 

-Ss 

■5;  t— 
o 

u      VI 

1/1     0) 

55  >• 
—  .2 

O    4) 


>      3 

§  O 
ll 

o  ^ 


10 


^  o 


o 

a. 


O 

O 

_i 

Z 

o 

P    o 

U      O 
D      CM 

Q 
Z 


o 
o 

T3- 


o 


£  o 


o 

O 

-j 

Z 

o 

u 

a 

z 


0 
o 


o 
o 


o 

o 
o 


O 

O 

—1 

O 

UJ 

O 

UJ 

O 
< 

UJ 

> 
< 


r 


^L 


*-i 


+ 


\ 

E 

\\i 

i 

\ 

1 

' 

i 

1 

» 

' 

1 

1 

l1 

i 
i 
i 

1 

J 

"1 

1 

/• 

1 

T 

| 

1 

i 

i 

-,.'"* 

1 

I 

0 

j» 

i  / 
,i  l  ' 

1J 

I  I 

•*L 

,»  , 

. 

I 

I 

i 
/ 

' 

• 

1,  1  I 

;v 

» 

•  1  • 

7 

I 

(•,« 

|  j 

i 

t 

i 

1 

t 

1 

J 

\J 

/ 

, 

'    A.  1 

v  r**'1 

i 

^ 

V- 

v> 

H 

* 

i 

u 

V 

<T 

1 

>r 

U 

*v 

ft 

-' 

if 

'« 

» 

t( 

i 
v. 

1 

t 

i 

I    ' 

Jr 

i 

| 

i 

«•**. 

,/sJ 

"S 

^ 

(/*" 

\ 

u/v 

■\ 

i 

i> 

VlH*1 

>»*«*' 

nwwtn 

,./* 

„r~<i 

\* 

X 

*—*/ 

»r 

01 

c 

0 
u 

OK>0                                                   02 

00                                                  O300 

**^^*^^^  **^^™*^™^  ^ 

>. 

> 

> 
u 

> 
8 

3 
X 
c 

• 

0 

u 

U014 

1      „,  : 
1  ■  "•"         ■ 

».'      • 

1 

1    , 

1 

s 

T    '...•""   1 

1' 

1 
1/ 

1  1 

1 

1     f 

1 

h\ 

\\ 

1 

jl  -^- 

^7^               "" \ 
11 

» 

II 

'1      1 

1 

1 1 
1 1 

v'    'i 

1 
1 

1 

1 

•  A    1 

1 

1       1 

"„' 

1 
1 

1 

| 

1 

!/ 

1 
1 

1 

1 
1 

1 

1 

l 

1 

1 

V 

Si              ' 

1   1 

1   1,           >  y>  y 

ij 

1 

5 

X' 

0400 

05O0                                                     0600 

>M 

r 

L      J 

^ 

1-          ^«A 

**•/ 

IU-hI- 

.  B*l2 

■ 

>*^ 

1 

1 

1     1 

1 

i 

i 

1 

1 
i 

,i 

,1 

1 

i 

i  , 

1 

1 

1 

'/ 

k 

1 

1/ 

1 

' 

1 

U 

1 

1 

1 

, 

1 

I 

1 

I 
i 

'. 

1 

\ 

| 

1 
i 

1 

1 

1 

1 

1 

V 

1 

i 

1 
1 

1 

V 

t, 

/"l 

1 
I 

1 
1 

A 

^ 

t\ 

%• 

\ 
i 

/ 

1 1 

V 

il 
\ 

1 

» 

r 
1 
I 

J> 

/» 

/* 

J 

V* 

\ 

•  \ 

N 

*< 

\ 

/ 

0700 


08O0 


0900 


"^ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

\ 

\ 

OOO 


MOO 


1200 


5^e_S^; 


5SS2: 


VT 

Yr 

_.jr 

j 

i 

_i 

w 

T  i       .  1              T 

i  M                                                              1         ' 

T 

,                                                    i 

4+4-    ^._L._                 t_ 

l                                                  i 

£    j  ^    ± 

.  b 

r                  >                         T 

i 

'-              lit-      ' 

1 1 

v 

tit  4 

\  i 

KOO 


iSOO 


A/\ 

("1 

t 

/ 

v 

■1* 

\ 

V 

\ 

/ 

^ 

•< 

\« 

I 

1 

L 

sJ 

\ 

\ 

s 

/ 

*^ 

J 

V 

=V- 

^ 

\ 

V 

c/H 


o 
o 

CO- 


o 

—I 

o 


< 

HI 

> 

< 


O 
O 
O 


o 
o 


o 

O 

—i 

z 
g 

i— 

u 

Q 

Z 


o 
o 
o 


1=  * 

UO    to 


O 

g 

z 
o 

CM    Q 

z 


o 

o 


+ 
I 


8  s 

o  I 

S 

x 
O 


to 
O 


DEPTHS 


vA  o 

o  B 


o 


o 

o 


o 
o 


lO 


» 

3 

un 

to 

^ 

i 

uo 

I 

U—l 

O 

( 
i 

i 
< 

DEPTHS 


O 


O 
> 


o 


o 
o 

CN 

r 

MEDIUM   INDUCTION   LOG 

1.2                    1.0                                  10                                  100                           1000     200C 

LATEROLOG  -8 

).2                    1.0                                  10                                  100                            1000     200C 

i 
i 

o 

—                                                             -.   --.  -              -  . 

1               4~  - 

o 
o 

-  -    _  .   ,     -    -       -                            .. 

j 

1 

i/\*             ^^f*))^,,,^    y,                                  |     L      1 

/{,.       '         » 

IF 

o 
o 

A 

h-4 1#-—  1 = Aas hi* 

1   - 

4  1   ^^9GXBhS"5a££i 

\ 

1                      ._...,__ 

I  \-y      Wf*n^  *■"■ 

4-       7 

i 

..     f     _      __     _+_ 

1 

r 

1 
o 

-  I 

~""11'=: 

-*iif-  -i 

4-      -J 

"    <      ,                        J      - 

r 

o 

_  r.,.;,.;...„.j2 

1— 

i 

-  -i 

CN 

i 

01 

c 

n 

0 

u 

0100 

, — i 

i 

l_                                            .j 1 

+ 

, 4      .....                 1 

_J 

1 

1 

jud^X  L  1 jL4 

lltiiKu^l 

1                              '                      'IT 

f                              1        ~               t\ 

i                           1       ■               1                                        f    1.  t 

::::::::::::^5;ti,: 

4-                                V  3»X%^ 

/      s 

--->------- 

t:  ^■BBijfcz 

^♦^**W'                                        iy 

0»T 

i        x — h^ — ' — r    i    X 

Ti^tijii  1 

-  - -       -    3  "~-  '  ■  f     ■ — ~    —   -r 

i          ,                  .,  . 

■ 

—  -  '     ■■-.-  1       -— —  — ^^Xjrr^ 

-J , __ _ , 



::|:_::::::±::_::::::::::::::::: 

::::::::::::::::::: 

0200 


1 A 
A. 1 

"^^i^i'JI" 

-Ulfft 

-  A 1  \ 

j 

--- t- 

.a 

L_ 

"I1- 

i 
\ 

__ 

/\ 

^ 

\£b' 

*\***«*Ku 

Smm^^md^mm^^ 

V'*^ 

^ 

■  BE.  ,-J^%^ 

Miff -"^  W»1HI*     ^ 

■*■«•*.  .^a  *„3i,»  es 

^l**"< 



—     -  -       

-  -  - 

-4-- 

" 

_t 

■ 

- 

0300 


t 

1       ,,                             ~| 

i  "\rr. ... ..\/     .  . ,4t 

j  4  .x  ].!_[_ -i=-| — ^Hr;i^"JH 

::   * 1          -          —  -F-    H 

j — L^ — , — 

/                  PK                    I, 

ill 

i 

1                        ~fl~ 

l\v 

4                        >" 

'  "M**^"<^***^»^ 

:: 

—     -■    - -  . — 

:± r—            = _ _=_: 

1 — j 

-H H 1 ' ! 



i             i 
i 

\~       * 

_ 

"    "" 

^                 TTTT 

._ U 1 _H 1 1 1 

-4__L         ±4=-                                     Jr 

_|_ 

_J p-1 j_J 

=                                                                         ~ 

0400 


1           \     1 

A 

j^v 

i              ^"*^\^ 

}»*w\  \ 

1 
i 

,r 

a 

V 

A      /          f\       } 

4niL 

J 



*1„ 

%4i%-f^ 

^i -^s«* — 

L™_     %S 

■-—• 



~ 

i— 





0500 


0600 


— 

UN       MM 

, — 1  1  .  , J — — —  \  /  ■ — —  \    t  — 

imfP-^S^il 

EEEEEEEEEEEEEEEE; 

WmM?i\\\\\\\\\M 

[T 

:                           ~_         i 

f"                                        "J                                         —       :                                                                            - 

--«-  +*—                    -     M 



* 

«>^>                        7 

^n*        *sl|^5"!    \z:> 

)*T        fir      -  ■  - 

N»/                 "**' 

1 

...     1 

— i — 1 L_J — , — | 1 

;====§==================§=-=: 

±     EE  E    -        E             : 

i __   _E                  4- 

t 
1 — , — 1 1 — — 1 

__ — 

-+-- — 1 



0700 


0800 


<• 

M 

•p•••••••••*i^•,l••••■•*M••i••••4,"M*iiii■""" 

•**••»,«  il  »»•»  •»««•«»»»  •"•*»».««  M  ••  »*  ••  ■*"*  *•  ■""■■»■■••  f»»»  «»  «•  •»  ■ 

jS              '        ^"M    1       ~VT            \f 

— > — ' — — j — 1 — —  i  i  y\  I'M — i — + — -+ — j— j- 

K  ^  ^TVx    ^ 

--  [— | 

m~~        \  \J^I '             1 

I                                                                          r     ■  ■  |    t 

—t  1  i  "~j  — Aj  T 

| 

x^W          1*/ 

v%.l 

.J TT  A 

H"                                                      J  + 

i 

, — I — 

4=          4=4=                       4= 



! 

\     1 

-  i    ii                        : 

-+- 

1 

T-      ■     1 1 1 

]----        1 

£        II  '          IT 

0900 


«■< 

<m, 

\ 

i\ 

,..«• 

■••■ 

•• 

•n 

■«■ 

mvt* 

•■i 

m 

■  Ml 

"1 

■•  ••!,«••  •■«"«■••«•■•  !»••••••■• 

.— |—        Li 

U 

-i— 

-■+- 

-----f 

£l                                           - 

, L__ 

3i= 

- 

tf 

i 

1     J   .1 

] 

if 

i 

I/ 

r1 

/ 

VI 

\0 

f 

4 

■ 

IOOO 


IIOO 


!                                                                                                    .... 

r       i 

.j ., . 

£*±*m++'**S**'       \ 

■  k     ^^^ 

j —   _                                   _|_ 

annnnnnnii 

« 

*„«—* 

ti 

Ml 

•nttuii 

"i 

■1 

■  » 

■  ■at* 

32 

Ml 

5 

«It«l 

- 

•Ml 

n 

•«i 

H 
'•1 

1 

- 

■  < 

•• 

- 

H 

H 

g 

i»»«» 

»■ 

it. 

•  ■laoa 

>• 

J 

-y 

d= 

4r 

— 

+ 

-H-h 

l 

+ 

4- 

- 

L 

- 

— i — 

■ 

, 

.  ..   - 

! 

: 

— - ■ 

i 

T 

—j 

— ' 

i 

— 

COO 


■••t»M  %»#*  »•»»       .H„.nMillllllM>l ■i|llinnnnniini,u,iM)                    -                 _<t,,»««««t.,,««""""«i,    ,,*•""•    ,,•••>,•••  ■ 

Sg-^ra-*-41-™^:^ 

— iW--\fcr  d 1 1 +-- 

. — ±__±dl*_. 

:       $   re*F=     - 

Ilit^^ 

T 

I   ftl\- 

.  t.  __;E 

._     _ 

..  1  .  y 

__  v __ 

1S7 

. 

- 



T 

4~ 

.  ...         ._ 



_L_ 

. 

. 

1300 


•* 

r* 

H 

/ 

' 

\ 

s 

K 

c, 

> 

/ 

■* 

^ 

n 

s 

s 

n 

F 

■•••as 

"""••it,, 

•••••• 

•■•■• 

- 

••••• 

if 

in 

rjT|w 
«... 

hi 

- 

•t 
•• 

•« 

■«  ■», 

.' 

*%j~~m* 

-j- 

.... 

,»••- 

— 

_ 



, — , 

. — 

i 

— 4- 

r~ 

V 

-fl" 

— 

; 

—  - 

F 

+- 

■— ' 

_t 

n 

1 

J 

'\ 

n 

1 

^ 

i 

1 

V 

J* 

\ 

^ 

\t 

" 

1 

f 

V 



— j— 

-— 

— 

1 

woo 


1 ^  p. :«., 

^L<k    ^i_--H — ^-^^?__| . 

— I — I _ 


1500 


1600 


+ 

u 

> 

• 

*« 

'• 

■Mi*»i 

)•< 

*■ 

th 

'•• 

M 

ft 

•• 

»•« 

u 

'« 

1 «•••»• 

f" 

1 

'  1 

1 

■ 

I 

2 

r 

- 

i 

X 

1 

u 

UJ 

■ 
1 

4j- 

i 

wj 

r 

1* 

■ 

^ 

U 

1 

w&WEMORIZER   OUT  —  CU 


lu  ij-to    jjv  Ni             s 

1                                                              1 

MEDIUM  INDUCTION   LOG 

^2                    1.0                                  10                                  100                           1000     2000 

DEEP  INDUCTION   LOG 

I-2                    1.0                                  10                                  100                           1000     2000 

irurtlfc          u 

^-^-i^rr-TTl^- 

y^j^^tMt-      s 

J II    LJ U l-J- — B 1 

T  1                        1     i      n     i 

"tl  '  »Fj<l     w   ¥  fu           2 

rn  1 1T 

h  t  ,  1     r*          '     :r 

i '       'i 

III         /!    *"** » »**?*/ y 

if      i1 

JteX  t    ._:  T 

: jliilL 

1       J  V           ^: 

t      t  +t»  r 

J — 1 — f— i — — j — i — i — | — i — U  — — | — (— 

_£— i_J   . 

TT^-                                                ° 

CO 

-4                                          1 

^*                                          1 

O 

O 

LU 

— t-      O 

rEEEEE==E*^EEE|EEE 

2 

± 

1     h  l     I         I  1  l       M= 

...T..t 'Z            o 



— (— 

CN 

1600 

1       , 

1 
1 
1 
1 

+ 

1 

CO     X 

£  o 


DEPTHS 


O    co 

cA  o 

o  3 

-< 
i— 

o 

CL. 
CvO 


CO 

o 

CO 

1 

1 

o> 

CO 

kt 

CO 

1 

1 

o 

CO 

CD 

to 

1 

1 

CD 

1 

1 

CO 

£  Q  Q 

U-    l—   I— 


CO    U_    — I 

V  Q  O 


^  ^  =i    £ 


>- 

z 

<c 

a. 

s: 

o 

o 

Q 

_J 

LU 

CO 

•— • 

1 

Lu 

~- 

X 

o 

• 

^ 

0 

C£ 

z 

O 

t~ 

— 

00 

t— 

LU 

•z. 

|_ 

<t 

_J 

cr 

1— 

LU 

<c 

Lu 

LU 

3 

1 

X 

o* 

1 

1— 

<r 

1 

>■ 

z 

< 

n 

^ 

^j 

a 

o 


o 
o 

< 
en 
o 
-I 
o 
o 


< 

CO 


o 
o 

-J 

o 

CI 


z 

Z> 
lu  O 
lu       U 


o 

u 

LU 


l» 


< 

I 

< 

u 


I  '  '  I 


. 


1 3' 

k 
0) 


• 

;  - 

:" 

--,  __ 

-    ._  " 

1  l    1 

-u-  -1 

— 

m 


— 0 

J 

Cal 

f 

ft 

! 

-^ 


— , — , — u 

... 
• 

i     i          i 

i 

-  — 

A- 

4  --- 

-   !  - 

-4-     

s 

-        .      !     .. 
1 

! 
-J 

i 

& 

li 

: 
• 

(. 

'      1 

«  «l 
•  Btl 

: 

1      "i 

1    . 

" 

- 

~ 

_,      -     _ 

m*++m.    . 

1—     -1 — 

1 

- 

■ 

-      - 
g      - 

i 

•  •  —  - 

— 

:-: 

.         . 

■H-) 

— 

o  «  »- 


w» 


- 


- 


-A^LA^ 


ttr 

— 


—  - 


J_l 


— 


COMPENSATED 
Schlumberger  I    FORMATION   DENSITY   LOG 


Gamma  Gamma 


Q 

_l 

UJ 

u_ 

X 

1- 

o 

CO 

o 

LJ 

a: 

o 

1— 

•z 

o 

<L 

OH 

CO 

—I 

Ul 

1 

h- 

CO 

i 

Lu 

P2 

o 

i 

r> 

_i 

•— 

i 

o 

o 

i— 

cc 

i 

z 

<c 

>- 

>-  . 

z 

7      °  •= 

< 

a. 

o 

!±e  o 

£ 

o 

COMPANY        THE  ATLANTIC   RICHFIELD   COMPANY 


WELL 
FIELD 


AQUIFER  TEST   NO.    1 -B 


COUNTY  RIO    BLANCO  STATE         COLORADO 


Location: 


API  Serial  No. 


01036 


Sec 


/        Tv 


3S 


-Rge. 


96W 


Other  Services: 

DIL      ENG.    PRO 

CNL-GR 

BHC-GR 


Permanent   Datum:. 


GL 


Log   Measured   From 

Drilling   Measured  From. 


GL 


Elev. 


6909 


Elev 


GL 


.Ft.   Above   Perm.    Datum 


KB       

D.F.  

G.I.     6909 


Date 


7-21-74 


Run  No. 


Depth-Driller 


Depth  — Logger 


1641 

T5W 


Btm.  Log  Interval 


Top  Log  Interval 


72 


8-5/8®  60 


Casing— Driller 


<5> 


<© 


(5) 


Casing  — Logger 


72 


7-7/8 


Bit  Size 


Type  Fluid  in  Hole 


WATER 
4T0- 


Fluid  Level 


Dens.        |  Vise. 


8.3 


pH 


Fluid  Los 


Source  of  Sample 


@  Meas.  Temp. 


<S> 


(a) 


O 


Coo 


Rmf  @  Meas.  Temp. 


(a) 


(d> 


(a) 


<a> 


Rmc   a  Meas.  Temp. 


(a) 


(a) 


(a) 


(a) 


Source:  Rmf 


"mc 


3  BHT 


O 


o 


ra> 


Co) 


Time  Since  Circ. 


26  HRS. 


Max.  Rec.  Temp. 


90 


F 


Equip. 


Location 


5602    I    G.J. 


Recorded  By 
Witnessed  By 


SCHNORR 
TAIT 


_2 

o 

o 

CM 

t— 

— 

r*- 

o 

X 

^r 

c 

* 

o 

Q 

JK 

o 

o 

o 

E 

^r 

— - 

CO 

o 

CD 

** 

>v 

^ 

^ 

.t:    0) 

t- 

h- 

O     D 

"*•«. 

</l 

O  CO 

o 

O 

CD 

"5 

0 

O- 

CO 

CO 

x 

_4) 
0> 

a. 

3 

CO 

CI 

ju 

U 

a>  -a 

UJ 

0 
u 

Q 

LL. 

O     3 

D— 

a: 

CD 

co 

X  IE 

<t 

CO 

O 

5 

CM 

1 

* 

c  £> 

o 

CO 

CM 

II 

-C 

CO 

LU 

O 

CL 

0) 

Q 

< 
< 

El 

CM 

CM 

d 

_J 

7 

z 

o 

< 

X 

u 

o 

O 

z 

-D  £" 

O 

CM 

CO 

< 

o 

o 

LU 
< 

1) 
CL 

1— 

o 
o 
o 

.9"  5 

-1  Q 

O 

00 

01 

> 

<: 

u 

LLi 

aj 

co 

1 

a; 

CO 

CO 

— 

LU 

u_ 

U- 

u_ 

Ll_ 

E 

_l 

° 

° 

_| 

OL 

o 

CD 

CO 

© 

@ 

& 

© 

< 

E 

O 

Z 

o 

CD 

o 

u_ 

o 

u. 

Ll_ 

u_ 

LL. 

"i 

I 

< 

CT) 

o 

& 

^ 

(§/ 

0/ 

u 

N 

CO 

k 

LO 

LU 

a. 

< 

0) 

LO 

or 

UJ 

^™ 

>- 

CO 

CO 
CM 

o 

CD 
CO 

CD 

CO 

i 

o 

CO 

► — 
< 

a 

O 

z 

0 

1 

« 

^ 

n 

< 
< 

LU 

i 

1 

1 

O 

O 

1 

cu 

i 

i 

CM 

1 

o 

3 
* 

o 

Z 

4> 

Q_ 

E 

Q. 

E 

d 

E 

0) 

o 

LU 

LU 

LU 

Ou 

CO 

CM 

*L 

i 

CO 

1— 

o 

CO 

CO 

< 

u 

LU 

M 

CO 

z 

CO 
LU 

O 

z 
< 

X 

"a. 

E 
a 

CO 

0) 

0 

Q 
Q. 

LL. 

<D 
Q_ 
>- 

a. 
E 
o 

I/) 

"o 

0) 
u 

D 

o 

»— 
o 

4) 

E 

1— 

»/i 
0 

0) 

$ 

(d 

"e 

a: 

h- 

O 

0) 

(§ 

CI 

E 

t— 

X 

00 

(§, 

E 

Of 

i/i 
> 

c 

4> 

4/> 

t/> 

o 

Ll_ 

~o 

> 

41 

O 

o 

~o 
> 

6 

O 

o 
> 

_Q 

"5 

CO 

o 

6 

CL 

> 
< 

"5 

1— 

z 

LU 

0l 

O 

6 

z 

c 

d 

Z 

c 
a 

6 

Z 

o 

b 

Z 

6 

Z 

0) 

"O 

c 
0 

ID 

u 

D 

o 

o 
o 

"5 

6 
U 

en 

c 
o 

Q- 

E 
5 

E 

0 

Li- 

CO 
CO 
CD 

00 

CD 

1 

r- 

(j 

a 

Q 

►— 

CO 

Q 

a 

o 

a 

o 

tO 

LU 

Oi 

Q- 

u 

CO 

CO 

CO 

u 

0 

1— 

CO 

.inn 

C 

>|     io 

O 

o 

:curai 
ble  f. 
ents  ( 

Ie. 

CN 

CM 

r»* 

CM 

n    'm     O)    3 

co 
a. 

D- 

LO 

°   c   o  -o 

4)     O            4) 

Z 

U 
< 

.-    >«    .-    u 

4)     4)   WO 
4)     i-     u 

o{ 

| 

4)     !.  c^     4) 

—  u 

03 

0 
_ 

c 

**- 

do  not  guaranl 
art,  be  liable  o 
'  any  of  our  of 
our  current  Pric 

1      ° 

RECT 

AMS/C 

- 

SB 

< 

1 

cm 

ss 

■ 

Q 

_ 

-n    ^-D    C 

u 

LL. 

a. 

in 

nnot,  an< 
:e  on  our 
>n  made 
set  out  i 

o 

LO 

_ 

>- 
CO 

u 
u 

o 

CM 

o 

CM 

n     w     \j     *n 

u    c  «    o 
-  •  5  - 

—  tr 

i— 

>l        ^ 

Q 

CO 

5 

• 

CM 

-              • 

-■ 

and  we 
1  neglic 
iterpret 
ndition 

<to 

*\ 

-Se£ 

< 

INI 

en 

CO 

o 

u 

r. 

LO 

nts 

illfu 

ly  ir 

Co 

< 

1 

reme 

or  w 

m  ar 

and 

- 

0 

2  -  °   p 

</>      „,      w      t 

0     0  —     ■£ 

0 

■- 

CO 

t 

other 
ase  of 
resuiti 
eneral 

1 
U 

CM 

-    u    4)  O 

o   a,   c 

- 

Q 

— 

^" 

—  1    O    r: 

LL. 

ft. 

LO 

rica 
in  t 
any 

if    OI 

O 

O 

a»   P-_o  rv 

c 

>| 

r*» 

r* 

1 

• 

T" 

4)     u  -r.     o 
P     2     «     S 

IT 

>| 

— 

o        E    § 

CO 

~  o  2u 

l 

u 

o 

o 
o 

LO 

rences 
shall  n 
or  sus 
ect  to 

DEPTHS 

i 

►— 

infe 
we 
rred 
subj 

C  T>     3     O 

'0 

o 

o 

O     C     c   -£ 

o  -    0 

T— 

LO 

3 

U 

*>— 

CO 

>- 

0 

c 

o 

CO 

1>     ./<     4)     4) 

">    c     ">    *■ 

o   0   c    o 

CO 

c 

3 

0 

•- 

■o  s  •  „ 

.«    o    9-  c 

LU 

X 

E 
E 

c   *•-    *    o 

OS*-; 

u 

z 

>- 

1 

c 

u 

'c    Q-  t    0 

<t 

O 

0 

rpretafions  are  opi 
ectness  of  any  inter 
s,  costs,  damages  c 
ees.  These  interpret 

UJ       Z 

CC 

CO 

t— 

< 
< 

Q 

Z 
0 

CALIP 

HOLE   DIAM.   1 

■< 

CD 

z 

13 

< 

- 

_0> 

G 
u 

CO 

< 

o 

LO 

1 

o 

<U         L-         *>         >» 

>— 

< 

ctr 

—j 
< 

All  int 
or  cor 
any  lo 
empio 

to 

o 

o 

LO 

Oi    Z 

- 

OJ 

M 

"<* 

U 

0200 


0300                                                                                                                                           0 

\l\             A  l\i   L  VW\  /K     U   P                   11      A      >VT>h 

y      V  7^     v      v         s^        "V/nj    v  \/ 

^ 

J 

-* ;j,^Miv^;; *R^ •■■■■■ph* 

?*.                   f 

m 


0600 


/". 


»«>•• 


V 


I 


Sv^£ 


0700 


0800 


:--s;3 


,<►« 


i 


»¥if* 


v\ 


A 


.1 


'w. 


3900 


IOOO 


A 

| 

/• 

k 

r 

, 

/ 

r* 

r 

y 

k. 

r 

> 

\ 

n 

i  / 

■ 

/ 

^ 

. 

• 

-i 

k 

\ 

r 

> 

L 

/* 

L 

/i 

yj 

r 

*v- 

-N 

\ 

^ 

/ 

-> 

'V 

w 

y 

V 

*. 

■»■ 

V 

/ 

V 

\ 

V 

J 

* 

f 

V 

\ 

/ 

> 

r\ 

V 

S 

j 

/ 

v 

1 

1 

s 

y 

w 

> 

/- 

> 

f 

\ 

r 

/ 

^ 

y 

». 

»< 

»« 

►  « 

• 

» 

»« 

►  « 

►  « 

., 

M 

>- 

■ 

» 

»< 

►  - 

hi 

* 

• 

p* 

Ml 

■*• 

» 

f»« 

m 

}m 

+ 

r< 

f 

»« 

m 

■ 

m\ 

•< 

•>« 

r« 

■ 

» 

»4 

M 

>m 

« 

r 

tri 

m 

m 

• 

■< 

»« 

h* 

m 

•> 

n 

»4 

»« 

'a  « 

IKX) 


coo 


1300 


woo 


1500 


1600 


y 


t 


f:\Ali 


E 

_£_ 
c 
(J 


'//////////////////. 


MEMORIZER   OUT  —  CURVES   ISOttLID 


V////////////////4   ■ 


tit 


o 

V 

CN 

o| 

r>. 

\ 

• 

\ 

+ 

,_ 

\ 

O 

T— 

00 

1 

l 

en 

^r 

<d- 

CO 

1 

1 

o 

\ 

UD 

CD 

ID 

I 

l 

CD 

\ 

•^ 

■  — 

— 

1 

1 

to 

\ 

ZZ 

\ 

o  <J 

£*  O  Q          (flu.-; 

1 

\ 

\ 

&    U) 

u-  1=  1=        *  O  O 

o 

o  o 

SCHL 

SCHL 

DRLR 

Elev: 

\ 

«w» 

v 

\ 

\ 

>- 

\ 

t 

o     I 

s, 

l^O     (J 

—  in 

o 

s 

Z   u 

i 

»—    -1 

CM 

2i  " 

<X  CM 

*~ 

k-. 

\ 

=3   ° 

Q 

\ 

C£ 

s 

0 

\ 
\ 

\ 

u 

UJ 

\ 

&. 

s 

'• 

>- 

z  4 

\ 

z 

O 

0  t 

s. 

a. 

a 

i— 
< 

o 

s 

o 

o 
o 

s 

o 

_l 

• 

s 

in 

a 

o 

99 

s. 

UJ 

CO 

o 

i 

1 

< 

DEPTHS 

u. 
o 
DC 
o 

O 

z 
1— 

UJ 

< 

U 

o 

CO 

o 

s 

V— 

HH 

to 

CO 

1 

to 

IU 

1— 
z 
<t 
_J 

UJ 

1— 
a: 

o 
o 

z 

X 

1- 

UJ 

_J 

s 

>- 

u 

z 

<I 

u. 

1 

CQ 

• 

OS     - 

h 

uu    z 

UJ 

3 
O 

I 

I 

O 

• 

\ 
\ 
\ 
\ 
\ 
\ 
\ 

GAMMA 

API   Uh 

- 
- 

■ 

CALIP 

HOLE  DIAM.   1 

>- 
Z 
< 

Q. 

o 

< 

_ 

i 

c 

UJ 

a: 

z 

D 

0 

o 

\ 

U       £        ul       U 

in 

\ 

^~ 

, 

o 

i 



■-  es 


c 

— 

> 

< 

a 
rr 

« 

i 

»_ 

* 

j 

< 

LI 

a 

■ 

> 

<J 

J 

r— 

—  —  —  — — — b  ■    ——1-  ■ _—__. 

.  __. 


IO 


—   »  1      1 

m0t 

i" 



7~^ 

._ 

i 

._,-- 

t          1  1 

^^^bIbLL  *****  t4-H     -t- 

■ 


c 

0 

'•£ 

c 
u 

A 


m 


1 

I 




I 

— i 4~j 

[  — L_M 

! 

_     ._.__    


- 

• 



1 

. L^_ 

...... 

: 

|  TJItl                .  '        _1__U-_J [ 

j 

' 

" 

1  ! 

-    ^               T     tft 

:          v 

-I.. 

i 

• 

— fS 

- 

- 


es 


0) 

.0 

c 

0 


V ; ; 

I  I         I    1    1  I    I    I    I         1    1    1    I         I    1    I  1  I         I  I 

a 

u 

j 


- 

- 

i 

- 

- 

m 

m 

m 

p— 

- 

■ 

— 

- 

■ 

- 

i 


— 

— 


- 


— 


»o  m  «»  m 


C4 


■ 



—   

—   — 

-- 

ft 

V3 

:_3_ 

.: 



-•£3. 

~"s 

jj  n  fill  ii  [ 

'^  o 

J^-~::: 

v.", 

- 

5 

- 

- 

" 

1 

- 

- 

- 

-- 

- 

— 

- 

| 

— 

( 

o 

z 

Q 

o 


z 
o 

I— 

< 

CO 

< 

U 


< 

CO 

Z 

LU 

Q- 

o 

u 


to 

Z 


z 
o 

< 

o 


3;  8  ^  o 

+  I 


85 


9 

o 

>-  3 


o  > 

<*■  t:  ^ 
K   ">   m 

N     Z     H 

_l     LU 

<     *>     Qj 

y  ^  z 
a8 


—     CM 


CN  00  CN  IO  ffl 
C*  N  -<t  CO  O 
CN    CN    (N    CN    (N 


cc 

LU 

a. 

< 
U 

O 

a: 

LU 
M 


IO  O 

"  II 

"  a 

^  < 

t—  I— 

LU  LU 

LO  CO 

—  CN 


tfc 


CM    CO     ^ 
4t    ^    =tt 


< 

y 

z 
< 

x 

LU 


o 


z  s 


<  < 

CO  Q3 

i  _* 

<  < 


,  o  o 

;     cn   O   O 

oo    —    h-    h- 


n^io<)N(or>d'-:ri<o 


o 

z 

Q 

o 

U 

z 
o 

I— 

< 

a: 

CO 

< 

U 

>- 
< 

< 
< 


o 
53  o 

M    CC 


< 

u 

z 
< 

5u 


M    LU 


z 

Q 
< 


Z 


< 

o_ 

z 


ii   <   a: 


Q 
a:    a: 

O 

U 

LU 


<*   < 

O  <* 

\^    CO 

^< 
CO    U 


—    CN    CO     "<*    IO    O 


o 

u 

LU 

a: 
Z 

o 

< 

£2 

i 

< 
U 


o 

, 

CO 

1 

1 

a 

<* 

^r 

CO 

1 

1 

o 

to 

ID 

to 

1 

1 

en 

— 

*"~ 

*~ 

1 

1 

tO 

a>  Q  Q 


CO  li-  — ' 


G£   J» 


J 

5 

o 

L- 

Q 

_ 

<C 

3 

OH 

J 

o 

_J 

3 

o 

J 

o 

J 

CO 

- 

1 

- 

»— 

" 

LU 

) 

« 

H- 

o 

< 

0 

z 

■> 

1- 

• 

Ul 

o 

* 

h- 

o 

i 

z 

cc 

<t 

- 

Ul 

_J 

c 

Lu 

■ 

CO 

1 

=> 

i 

i 

o 

o* 

i 

— 

^: 

i 

CI 

„ 

r 

>■ 

I 

t- 

l. 

z 

t 

=1 

) 

^     ni     0 

>> 

£ 

UL 

<J 

Schlumberger 


BOREHOLE  COMPENSATED 
SONIC  LOG 


o 
o 

2: 
<t 
_l 
ca 

0 

> 

►- 
Z 

c 

IELD  or 
OCATION 

a/fii            AQUIFER   TEST    NO. 

1   1 

O 

_l 
LlI 

Ij_ 

z: 
0 

a: 

0 

H- 

<X 
-J 
1- 

> 

z 
<* 

a 
C 

COMPAh 

slY 

THE  ATLANTIC   RICHFIELD 

COMPANY 

WELL_ 

A   UIFER   TEST   NO.     I-B 

FIELD 

_ _ 

COUNTY 

RIO   BLANCO        state 

COLORADO 

LOCATION: 

7 

Sec.                    Tw 

API  Serial  Nn           01036 

P     3S          R<r          96W 

Other  Services: 

DIL   ENG.    PRO. 

FDC-GR 

CNL-GR 

u 

Permanent  Datum:                              «*- 
Log  Measured   From                       UL 

Flev          6909 
,     U       Ft.    Above    Perm.    Datum 

Ele\ 

r.:    KB. 

DF 

Drilling  Measured  Fror 

GL 

g.i.  6909 

Date 

7-21-74 

Run   No. 

ONE 

Depth-Driller 

1638 

Depth— Logger 

1642 

Btm.  Log  Interval 

1640 

Top  Log  Interval 

410 

Casing— Driller 

8-5/8@  60 

@ 

@ 

@ 

Casing—Logger 

72 

Bit  Size 

7-7/8 

Type  Fluid  in  Hole 

WATER 

Dens.               Vise. 

410 

pH            Fluid  Loss 

8.3 

ml 

ml 

ml 

ml 

Source  of  Sample 

Rm    @  Meas.  Temp. 

@ 

°F 

@            °F 

@ 

°F 

@ 

°F 

Rmf   @  Meas.  Temp. 

@ 

°F 

@            °F 

@ 

°F 

@ 

°F 

Rmc  @  Meas.  Temp. 

@ 

°F 

@            °F 

@ 

°F 

@ 

°F 

Source:  Rmf 

Rmc 

Rm    G)  BHT 

@ 

°F 

@            °F 

@ 

°F 

@ 

3< 

jrculation  Stopped 

24  HRS. 

Max.  Rec.  Temp. 

90 

°F 

■op 

°F 

°F 

Equip.      Location 

5602     G.J 

• 

Recorded  By 

SCHN0RR 

Witnessed  By 

TAIT 

(D 

o 

o 

X 
c 

O 

O 

o 

P 
cd 

CL 

i  °  ° 

o 

LO 

-C 

</> 

.E  "D     C 

»— 

CL 

"D 

f    any 
incurre 
our   Ge 

N 
Of 

CM] 

0) 

o 

CD 

Q 

c 
o 

u 
CO 

E 
o 

i_ 

o 
o 
o 

o 

less    o 
enses 
7    of 

at 

col 

o" 

E 

_    Q. 

<D 

o 
o 

cd 
_E 
i— 

o    x    a> 
a>    d>    m 

t— 

O 

X 

o    •-    ° 

t— 

Q. 

o   o   o 

O 

3 

CD 

*Lo 

en  *■ 

>~   O    h- 

0 

CD 

u    c    w 

u_ 

"5 

^"s 

a 

2   6  -2i. 

D  T3  -° 

Q£ 

u 

to 

CO 

\— 

C            = 

LU 

to 

p 
Tj 

"5 

> 

c 

he    ac 
costs, 
also   s 

a. 

CO 
Q 

CO 

LU 
O 

-C 

Q. 

CD 

< 

CO 

1 

ntee   t 

loss, 
s   are 

Z 

o 
u 

Q. 

z 

(— 

'i/i 

U 

1? 

m 

o    >^   c 

t    c    o 

t^  o 

o 

< 

X 

Q 

< 

o 
o 

do    not   guc 
isible    for    a 
interpretati 

o  o 

CNJ 

u 

LU 

_J 

O 

Z 

o 

O. 

< 

CO 
C£ 

>- 

U 

D1 
O 

Hi 

< 

U 

CO 

01 
Q. 

1— 

0 

o 

E 
< 

LU 

p 

a> 
> 

f,    and 
respor 
These 

LU 

2   o   £ 

^ 

c         o 

^ 

o  2  _o 

«,   o  a 

<•» 

z 

d    w< 
be    li 
r   em 

-< 

OL 

c        o 

O     ^v 

1— 

Q_ 

£.    o    c 

;/A 

C     CL    <U 

a.         oi 
E    -    o 

—I 

V) 

u!> 

«    o     . 

3             C 

».     C     o 

Q£ 

0    O    u 

LU 

U. 

E   «  ^ 

H-   ^ 

U_ 

u     O 

.     c 

Z   ° 

O 

o 

_c    Ol    _ 

==    LT> 

LO 

a 

2J 

■£  •-  o 

°     Ol^ 

01      Q 

*~ 

CM 

<r 

:al    oi 
Iful  n 
any  - 

H- 

c/> 

DEPTH 

a: 

"o    0  ^  ^ 

UJ 

from 
gross 
3n   ma 
ice   Sc 

CO 

CO 

=> 

s  *S  "€  *■ 

CO 

7— 

PC 

>renc 
ase   i 
pretc 
■ent 

^^ 

LO 

2; 

o 

00 

UJ 

- 

inf< 
he  c 
inter 

co 

x    h 

CD 

CO 

CO 

o> 

O 

o 

o_ 

CM 

c     +-              k. 
O     _     X    = 

u 

CO 

NT 

no 

O0 

CD 

1 

1 

1 

l 

— 

^^ 

1 

I 

1 

1 

1 

.c     C     O 

"do 

z 

LU 

o 

1 

-* 

CM 

1 

1 

Q 

l 

_l 

t— 

1 

1 

1 

1 

1 

*«    n    c  .. 

Z 

1 — 

Q 

1 

I 

1 

1 

1 

O 

1 

<t 

I 

1 

1 

\ 

1 

1 

O    o    E 

-a   S   o  ♦- 

z 

o 

o 

— ) 

< 

a 

00 

1 

1 

> 

1 

O 

i— 

1 

1 

1 

1 

1 

x  ^   2 

«»    aj          O 

inion 

not, 

Iting 

set 

1  - 

CL            So 

Q 

6 

z 

< 
< 

o 

d 

6 

d 

ID 

Q. 

u 

< 

1— 
< 

Q 

Z 

CO 
Q. 
U 

d 

CO 

CO 
Q. 
U 

cd 

U 

k_ 

D 

o 

CO 

u 

a> 
co 

tations  are  o 
and  we  shall 
y  anyone  res 
Conditions   a 

^  1- 

£  h 

-^         1 

u 
CD 

i— 
Z 

LU 

Z 

~cd 

d 

Z 

Z 

Z 

6 

z 

6 

Z 

d 

Z 

>s 

1— 

d 

Z 

0) 
Q. 
>- 

cd 

CO 

Q." 

o 

1 

u 

i— 

terpre 
lions, 
ned   b 

and 

3   h 

r~~ 

d 

Z 

6 

u 

> 

CD 

0) 

> 
"0 

O- 

3 

c 
a 
a. 

u 

D 
U 

c 
O 
CO 

c 
o 

E 

1- 

o 
u 

c 

D 
Q. 

Z 

Q. 

d 

Z 

CD 
N 

"5 

1- 

o 

"D 

c 

c 
o 
U 

01 

til 

CD 

< 

CO 

OS 
O 

All   in 
preta' 
sustai 
Terms 

co 

c 

3 

'd 

0 

c 
o 

c 
o 

c 
o 

cd 

DC 

d 

"a 

ce: 
i— 

C 
CD 

p 

E 

CD 

a. 

< 

OC 

CO 

u_ 

LU 

LO 

to 

co 

d 

U 

H- 

u 

co 

i— 

co 

u 

o 
in 


o 
o 
o 


z 

ID 
< 


O 


1 i 1 1 1 i 1 1 1 1        '       1 1                             1 1 

a 

m 

i 

1 

_L                                .                  1        L_                                                                               M. 

rf         LhL            SC^UL      JL   7" 

r      fir j     a  f  nnV   SJt 

lfib*_L   ft  uwivx^l 

/H  ^v  ..if  ^     v    i 

14             r-    5lt                                     ^ 

L.       i    r 

■mi          -j 

hi 

> 

3 

3 
04GC                                                    0500                                                    0600 

1 

1 

—*mJtmmm*m*im£**+m***mmm***!*m&m*t****m***t 

1 

0700 


0800 


0900 


0) 

Q. 

o 

H 


u 


i 


t 


i 


i 


tooo 


■oo 


coo 


H 

*+ 

*N 

J 

J 

s* 

X 

N^  n 

i  . 

_jl_        ^      11                     JL_ 

5 

fc_E-S 

i--H-.it 

[ill  p_j  j. 

1 1      A   ii   '  /  i  H\k 

_  v  *J  -0.,L_Ht_  i_ 

_   vtJtin._jg_.3te 

t  jtjnt  Jl 

k   j"BKPtttl.HL|L 

f  t. Ttjllpffl 

Vi    .-Jl    el.    i 

L-t  ifflt. 

yr tt      t     ;  tf    * 

it  itSt- 

4      -,;        t  I 

it 

T            §^    r 

jl 

1 

BOO 


MOO 


1500 


i  i 


mm 


*W*J 


'w*« 


KOO 


O 

o 


u") 


I —  o 
—  O 
CO   "" 


I-  o 

u 

<— '  co 
o 
on 

>  5 


DEPTHS 


< 


to 


3, 

< 


o 
in 


Of 

c^l2 
Jo 

col 


o 
in 


o 
in 


o 

I— o 


o 
in 


• 


o 
in 


o 
o 

CO 


o 
in 


CO 

LLI 

X 

u 


9=  - 

<1 

UJ 

_i 

O 

i 


10 


ID 


+  ■• 


0400 


050C 


1 

1 

i 

^ 

J\ 

L 

k. 

) 

\, 

/ 

M 

If 

* 

r 

0600 


7^spZT^ 


-t< 

i"l 

f pa 

+-                /\                      A                   +                      -a                                  1        \_           _ 

t_ /-A---A- f— - 

\~ejr\s  J 

L_,/_  b  I    1  _-K-^  ---- 

? [■ 

W     M     /  V> 

/*• 

Xr         t  pf 

^^ 

I:::::::;:::].::;:::::::::::: 

L 

i 

0700 


0800 


" 

/\          /     \ 

,___*_,_y_j_    V^iLC 

l  j___Ll_j_  ___\    vv 

.__A-A  _L  ____b__  b ._  f 

\/___g __  __  __r  _ , 

UXl—tt ...  __ 

:. / l_ 

._/__ 

L 

■/ 

t 

. 

0900 


KXX 


1         k 

£\r- 

V    /1 

/l     z_:  \ 

y/  a-sAi       __ 

_________ /___-. 

d          /        ^               Art— 

\  j  ■  v>y  v 

MOO 


^+-t 


w^~*V 


K-/v 


'Z~Zi\j& 


M«M« 


*^-<*» 


U            i  _ii 

/**** 

a   „H     1   *\L% 

\ 

(l    A/ \  /          \  A 

/  :~:r5        7 

[iC.lt Auiii,^ 

*                n 

...  J--_[i—      _ 

i 

/____.___ 

M__ 

\ 

^t 

GOO 


- 

I  4-4-    r  '£" 

\ 

l\  f\ 

/\    f\  fit\         w\                 f\ 

J       \  1 V    \A    l       \              ^  /  1 

/         V           ^  /        1   A        1  ^ 

j                    XI          I  W          \ l\ 

N          ill            y  V 

zzzzzzzzzzzzitzt: iz:zztz; 

.... Li Jr../ 

X ...                      z / 

) t                         \t 

1300 


A 

j 

r 

' 

\ 

/ 

I 

— 

\ 

r 

i 

\ 

/ 

*- 

/ 

1   ' 

y 

* 

J 

/ 

/ 

\ 

* 

j 

f 

\- 

1 

l 

\/ 

\ 

-> 

«• 

SJ 

< 

f 

> 

^ 

V 

r> 

/   V 

% 

j 

\ 

MOO 


I50i 


1 

A 

«                    y 

-  4*£X                                  ^    I        \\-i-*— -I— I— 

J   \r ;r\i\  ~~  f\i       ::: .,/- 

/«     —\~t  **  \^r\  j 

¥ 

A 

B 


•600 


i 


■  r 


0700 


0800 


* 

col 


0900 


(0 

— 

CALIPER 

HOLE   DIAM.    IN    INCHES 

. 

.«.. ^. .-----. ----.."N.. 

<J 

D 

250                                                 200                                              1 50 1 

INTERVAL  TRANSIT  TIME 

MICROSECONDS  PER  FOOT 

VARIABLE  DENSITY 

MICROSECONDS 

?00                                    120,0 

1 

.*) 

T 

1 

fl 

AMPLITUDE      MILLIVOLTS 

0                                              20 

1 
I 

h 

' 

3 

1 

0 

I 

DEPTHS 

04 

o 
o 

CO 

o 
in 

GAMMA  RAY 

API   UNITS 

SINGLE   AT   RECEIVER 

TIME 

MICROSECONDS 

ux         vol 

CMl                  I 

M 

\ 

■ 

1: 

u 

0 

en 

l-Ul 

—1 
<tl 
o 

N             1 
I-            vol 

' 

B 

J 

fcBi 

»« 

•  ^ 

— 

_ 

— 

__ 

b4 

-  — 

/ 

r* 

■«■ 

^p 

„ 

u 

— 


id 


»    "  \T  *flk 


» ' 


\ 


• 


.  O* '  \   /  jF*. 


0600 


\       //         M  "^ 

w/ 

V 


I"   .  I 


\ 


0700 


lHHK.r///^*,N\v.j'<yCii 

WW/-"      VT  * 


08O0 





."V 


IOOO 


h 


L  J 


MOO 


— ' ' 


./. 


.»**'' >."  *>>       .  /i,    r  ^ 


coo 


v/':/V.rv/^'A\'*vvl'..."/.y/r 

w 


BOO 


I     ; ■ — 


%*v  \y/*> 


o 


ISOO 


• 


UtMHMMM 


mutmiwt 


Q. 

o 

CM 


LU 
•JO     ca 


o 

CN 

CO 

1 

1 

<y> 

■* 

"<d- 

CO 

1 

1 

o 

ID 

co 

to 

1 

1 

CD 

" 

"" 

1 

1 

CO 

f*  Q  Q 


CO    LL    — ' 

^  a  O 


c 
c 

CN- 


c 


_l     — I  OC      ■■ ■ 

cy)    CO  Q  "J 


o 

> 


vol 


I 

cr.l 

OlI 

Jl 

Si 


o 

J- 


VOI 


o 
la 


UJ 

> 

—       CO 

UJ       o 

o     z 

LU        O 

OL  IjUO 

!——(/) 

<CI— o 

LJ        O 

-J       — 
C3       X 


CO 


>- 

z 

<I 

Q_ 

2: 

o 

o 

Q 

-J 

LU 

CO 

■H 

1 

U. 

T— 

X 

o 

• 

■—■ 

o 

on 

z 

o 

1- 

—• 

00 

\- 

LU 

z 

1— 

< 

_J 

C£ 

h- 

LU 

<t 

Lu 

i 

LU 

Z5 

i 

X 

cy 

i 

1- 

< 

i 

>- 

z 

< 

o. 

o 
o 

<t 
a: 
o 
_i 
o 
o 


< 

i— 

CO 


O 
u 


III  ^^ 


o 
o 

z 
<t 

CO 

o 

en 


>- 

I— 

z 
o 


< 


o 

r- 

< 

CO 

< 


1 

i 

■- 

. 

1 

t 

> 

in 


— 

J9 

rx- 

t            "  "  ~ 

.J, L- 

M 

! 

II 

--                               

r  -                                                                   r 

*—             i  i                                                     '       i 

^            J- 

L 

\-           1    T 

- 

- 

o 

"7 

j 

J                                                              a 

"*-c-— —  — -* — — — ' ' ' — ' — — ■  ■ ' ' 

-  — — — h— -«—  —  —  ■—  ■■  ■ — |—                         —                 —          {_) 

z 

-i   ° 

! 

5 

. 

£9 

"     "" 

__                        .   ^ 

u 

Z 

•    i            ■ 

o 

I/) 

• 

J                                                            Q 

| 

< 

to 

Z 
ui 

,      <*          n         w                        5 

1 

c 

"O           .  »A             ^             «*»               p»                  % 

o 

u 

ULI 

6 

Is 

LLI 

IS 
I 

O 

CO 

,t_ 

1 

""** 

i 

4-    4-     -L 

?  ....*...*                    X 

-. -  «k>-*V"*  1  '    *"*-/t" 

j 

1             :         1 

1 

— I    — J  oc    .. 


o 

tN 

CO 

1 

1 

o> 

^r 

*t 

CO 

1 

1 

o 

to 

ID 

to 

1 

1 

(T> 

*"" 

V— 

" 

1 

1 

to 

CO    J-   — » 

^  a  O 


o 

o 

<c 

o 

-J 
o 
o 


< 

to 


H       Q 


o 
o 
z 

<c 

_1 

o 


z 

ID 

w     o 


SIMULTANEOUS 


Schlumberger 


COMPENSATED  NEUTRON 
FORMATION  DENSITY 


o 
o 

<t 
_J 

CO 

o 

> 

z 

0 
u 

I 
I 
i 

Z 
-  0 

°  i= 

i±f  0 

u-     -J 

1— 

CO 
UJ 

t— 

LI 

u. 

cv 

<t 

en 
i 

o 

a 

_j 

UJ 

u_ 

X 

o 

a: 

o 

i— 
•z 
<t 
_J 
1- 

> 

z 
< 

0 
u 

COMPA 

NY       THE  ATLANTIC   RICHFIELD   COMPANY 

WELL                 AQUIFER   TEST   N0.1-B 

FIELD                  

COUNTY           RIO    BLANCO       STATE            COLORADO 

Location:                      API  Serial  No.            01036 
Sec                       Twp            3S          RgP                 96W 

Other  Services: 

DIL      ENG.PR0 

FDC-GR 

BHC-GR 

Permanent   Datum 

GL                                .  fIpv 

.      6909 

Perm.    Datum 

Ele> 

f.:     K.B.           

Log  Measured   Frc 

>m 

GL 

0       Ft     AhnvP 

D.F. 

Drilling  Measured  Fro 

m                 GL 

GL.      6909 

Date 

7-21-74 

Run  No. 

ONE 

Depth-Driller 

1638 

Depth— Logger 

1641 

Btm.  Log  Interval 

1640 

Top  Log  Interval 

72 

Casing  — Driller 

8-5 /3@  60 

@ 

@ 

@ 

Casing— Logger 

72 

Bit  Size 

7-7/8 

Type  Fluid  in  Hole 

WATER 

Fluid  Level 

410 

Dens.          Vise. 

8.3 

pH         Fluid  Los 

-_    ml 

ml 

ml 

ml 

Source  of  Sample 

RmTi  @  Meas.  Temp. 

@             °F 

@             °F 

(3)             °F 

(a)            °F 

Rmf  @  Meas.  Temp. 

@             °F 

@            'F 

@             °F 

(a)            °F 

RmcfoMeas.  Temp. 

(a)            °F 

(a)              F 

(a)            °F 

(a)            °F 

Source:  Rmf 

Rmc 

I 

Rm  @  BHT 

(a)             °F 

@            °F 

@            °F 

@            °F 

Time  Since  Circ. 

26   HRS. 

Max.  Rec.  Temp. 

90                    F 

°F 

°F 

°F 

Equip.      Location 

560?       g_.i, 

Recorded  By 

SCHN0RR 

Witnessed  By 

J^J^ 

SWS-T872-E 


CM 

O 

CM 

0) 

o 

*-^ 

O 

1 

IT*« 

o 

X 

t— 

1— 

^1- 

c 

o 
Q 

ID 

O 

O 

O 

D 

E 

^J- 

E 

^J" 

tr— 

oO 

o 

1* 

CD 

0 

O 

rt 

*L 

>^ 

^ 

£• 

H- 

D- 

1- 

o"5 

O 

0   0 

O 

O 

U 

Q. 

o  co 
o. 

CO 

U 

0  co 

CL 

CO 

CO 

o 

z 

Q 

X 

u 

^-^ 

U- 

Q. 

a,        o 

a: 

<D 
D 

io.E   D 
*  %  o 

0)  -^ 
0  '5 
X  IE 

UJ 

H 

or 

so 

ro 
D 

u 
OO 

O  00    C 
X        *. 

^ 

<t 

3 

4fc 

o 

O 

O 

0 

O 

co 

LU 

o 

7 

< 

1— 
< 

1)     w 

x  u 

<  to 

z 

□ 

1/1 

>- 

8 

z 

a 
i/> 

>- 
□ 

z 
a 
</> 

> 
n 

Z 

D 

0) 

>- 

n 

z 
a 

*n 

0) 
> 

a 

ss 
0^ 

* 

CM 

D 
ri 

•♦- 
CL 
<D 

Q 

r> 

z 

< 

L-J 

X 

u 

LU 
< 

O) 

o 

<D 

Q. 
>v 

1— 

o 

z 

o 
o 
o 

X 

3 

LU 

—J 

-0  fr 

.5-5 

-*  a 

0 
0 

CM 

CO 

CO 

< 

LU 

ID 

O 

<D 
u 

"> 

CO 

i 

C£ 

co 

CO 

u_ 

U 



LU 

t- 

_J 

Q_ 
3 

0 

1- 

< 

CO 

(§) 

@ 

_J 

< 

E 

0 

Z 

0 

co 

o 

U. 

l_ 

u_ 

u_ 

u_ 

U. 

"e 

1 

< 

o 

@ 

(§) 

@ 

@ 

U 

CJ 

LU 

<r 

OO 

LO 

cd 

o< 

< 

>- 
I— 

ID 

CO 
CM 

0 

CO 
CO 

CO 

Lf) 

O 

CD 

CD 

0 

CO 

1 

O 

to 

u 

CO 

O 

Q 

r< 

LU 

1 

i 

0 

-<3- 

o> 

O 

CM 

t— 

1 

CM 

1 

1 

CM 

j 

■) 

*< 

*?, 

<J. 

<t 

1 

1 

0 

~~^ 

1 

I 

I 

1 

L3 

1 

1 

O 

z 

CO 

< 

U 

LU 
M 

0 

3 

Z 

CO 

LU 

o 

o 

Z 

a 

E 
a 

00 

Q 

-v 

a. 

E 

D 

co 
o 

ID 

u 
i_ 
3 
O 
OO 

a. 

E 
a> 

h- 

i/> 
D 

a> 

3- 

CL 

E 
<v 

h- 

</l 

O 

(D 

d 
E 
<u 

ui 

a 

a> 

5 

1— 

X 

CO 

U 
> 

i/> 

o 

— r 
3 

"o 
> 

w 
01 

"o 
> 

n 

o 

> 

i/> 

15 
to 

o° 

O 

CL 
CO 

>' 
< 

~o 
to 

< 

z 

LU 

O 

UJ 

LU 

UJ 

Q_ 

CO 

CM 

<c 

<t 

1 

<C 

i^ 

I 

CD 

t— 

0 

CO 

~r 

0 

IS 

0) 

■a 

0) 

u 

3 
O 

"O 

c 

0 

<D 
u 

k 
D 
O 

"5 

E 
0 

Li- 

CO 
CO 

co 

z 
< 

u 

£ 

0 

D 

Q_ 

a 

<D 
CL 

t— 

© 

E 

E 

© 

u 

E 

® 

E 

c 
a> 
Q 

-C 

o 

6 

cP 

a. 

=) 
0 

LU 

O 

z 

c 

Z> 

0. 

c 
Q 

u 

t/1 

c 
Q 

co 

c 

a 

to 

t/1 

c 

<D 

Q 

CO 

in 

c 
<D 
O 

u 

c 
Q 

<D 

z 

u 

Z 

D 
0) 

Z 

u 

z 

0 
U 

O 

1— 

a. 

E 

CO 

1— 

CO 

F 

CQ 

1 
r  - 

o~ 

u     0    O 

O 

c 

c 

P  ***    .. 

'0 

0 

CM 

cur 
ble 
ent; 
le. 

CO 

u 

CL 

b 

o 

CO 
CN 

co 
a. 
U 
< 

CN 

O. 

LO 

n  '7    cn  3 
°   c    o  -o 

m    O           0) 
.c    0-  „?-C 

*-       <S"       fc-       u 

< 

(/I 

1 

ai    cu  co 

a>   >-   u 

0)     ,_  c£     4) 

en 

0 

en 
o 

|    oVH 

— ' 

o    ai    ^  a. 

4> 

<L> 

o    n    O    c 

LO 

L.' 

< 

en 

< 

1 

not  g 
be  lii 
ny  of 
curre 

S£ 

^ 

.•- 

Z 

U 

c 
'u 
0 

a 

CO 

0> 

C 

o 

C7> 

U 

Q 
cc 

oT 

CM 
LO 

□  nnot,  and  do 
ce  on  our  part, 
on  made  by  a 
s  set  out  in  our 

ITY  INDEX 

MATRIX 

TY    INDEX 
MATRIX 

5    ^    c 

uo 

o 

CO 

CO 

c 

en 

*  ^  2  o 
T3  ai   Lr  -^ 

O  UJ 

a:  -zl 

c 

CM 
LO 

measurements  an 
f  gross  or  willful  n 
ing  from  any  inte 
1  Terms  and  Cond 

Q-o 

o  o 

CO 

'u 

D 
CL 
CO 

CO 

to 

o. 

(J 
< 

1 

en 
o 

—j 

4) 

a. 

—  P— 
CO  uj 

Q_l— 

CO 

>-LU 

Q. 

u 
< 

en 

0 
B 

4_ 

o 

CO 

CS 

LOG 

I' 

NEUTR 

LIM 

LO 

DENS  IT 
LIM 

IT. 

h. 

k- 

•-   o  —   o 

o 

0 

O 

»            3     m 

-     CD     cn     Q; 

o 

CO 

c 

en 

CO 

| 

r  ot 
cas< 
e  re 
Gen 

1   — 

l 

z 
u 

D 

a 

CO 

i 

CJ 

O 

oT 

CM 

al  o 

the 

lyon 

our 

<l 

c 

LC 

LO 

1   C"   5  ~o 

h- 

c 

om  elec 
,  except 
ined  by 
ause  7 

LU 

Q 

o 

c 

CO 

~  o  2u 

Q. 

o 

CD 

o  — 

2 

0 

LO 

feren 
e  she 
sd  or 
ibject 

on  in 
nd  w 
"icurr< 
Iso  SL 

o 

o 

k 

>- 

cO 

Q- 

u 

o  -   o 

ti      ^     O     D 

**          f-          1/1          k- 

LO 

o 

CO 

\ 
\ 

0 

on 

o 

c 

O 
00 

s  ba 
atioi 
:pen 
ns  a 

\ 

E 
E 

0 

O 

0 

k. 

en 

•^ 

§    cj    <u  .2 

>- 

\ 

u 

0 
CO 

opin 
nterp 
es  or 
pretc 

GAMMA  RA 

API   UNITS 

s 

LU 

< 
< 

D 
7 

erpretations  are 
rectness  of  any  i 
iss,  costs,  damag 
yees.  These  inter 

\ 
\ 

\ 

a. 
o 

1) 

G 
U 

CO 

< 

o 

LO 

1 

o 

0 

< 

or: 

II  int 
r  cor 
ny  le 
uplo 

o 

LO 

\ 

\ 

CO 

<     O     0     4) 

o 

T-» 

i 

_ 

i  6 

c*Z 

— 

CN 

m 

■* 

— 

CN 

ro 

■^ 

\ 

< 

U 

[  MHNHW4H 


— 


ft 


/ 


s 


stf 


I1 


ft 


/; 


;? 


a 


wv^ 


/«/V' 


1 


-I — I- 


01 

c 
o 


OIOO 


ftfi 


Ltw; 


10! 


./ 


o     I 


C3 


Ml 


|« 


M 


«>•« 


~tT%W 


*  M*< 


l!!l« 


«^tf!ki 


o 

XtOi 


w 


A 


- 


0200 


& 


foffft 


-u 


A 


i"i'A 


«■ 


>»  » 


i^i 


0*?n** 


^- 


r 


p 


*u*. 


i»_nu^*"*ii4^.» 


tUi 


k 


"<»■ 


%*»  .>„. 


A. 


v*.»-lMr<iw«B<-«w»BpifBffaaai>*H«puuun5ji| 

-                            Jh  —           -i 

ZL J_,„ 

• 

\                i  A 

,4  U^JUiVL&i,  ^  sw^/i 

r'               *w                   *f*w       M                V                     fw 

r              SfWY*^ 

0300 


iili 


^m^^^^ffi'ffl^^ffi 


WW 


\*w 


s5 


^ 


a 


ft 


^w 


# 


? 


^^W-- 


/ 


» 


t 


I 


;ss: 


i 


f 


v£ 


C 


i 


^i 


« 


S£i^ 


■vV'* 


A* 


H 


ffi 


AJ-' 


'* 


\f" 


\f 


\j*i. 


0600 


I* 


Ki 


5Sy'/5!s^s2?5/: 


.? 


t^/^vAV 


I- 


\ 


— - 


A 


\£y***vt 


;W 


■ws 


V 


V** 


I* 


/ 


4 


V 


V 


5 


V 


OTOO 


/s 


2 


\« 


25s2; 


WV 


■W 


2K5a 


' 


rfa-j 


I 


«\t 


\' 


vfS^i"^ypf-^ 


X 


J 


V 


<ML 


fe£ 


* 


5 


?t 


/ 


1 


25" 


ft 


A 


-^ 


PI- 


P 


I 


0800 


\ 


£ 


Kfi- 


c- 


U 


4A 


0900 


ttOO 


ffife 


\ 


K 


V 


I 


1 


t 


a 


f- 


t 


\ 


j> 


\ 


*\ 


11 


Pi 


v 


V 


■oo 


BOO 


■  -  . 


t 


Is] 


\ 


/ 


} 


M 


\\ 


l»t 


H 


<M>t 


K 


n 


\ 


W 


li^- 


M 


V 


*l 


5 


\ 


ooo 


rt 


> 


si' 


9- 


11 


t 


V 


\- 


IN 


pi 


d 


i 


* 


MOO 


J600 


/ 1/    v  l  A 

';    Vu     i     j 

Z_W____/\_„  r t*\ 

*"WL      \-k   P    J  tv   yfc   /^h        5  aJ        { 

<u     ^    \f\f\\,y\   i  ^      \ 

:::::                     [::jL:::.i:::::-:t:: 

15    2                       1 

„■          r                                               "                                  e 

/nJiTwl  /i                                               1 

■ 


"""'    r 

^V-A^- 

1   ,'     j 

rAil— 1 

71  >* 

I 

1     y 

■ 

> 

■ 

I-1    i 

»  \  if 

__  _j'  \ 

it    r 

"" 

■ 

/////////////////// 

'  MEMORiZER   OUT  —  CURVES«=WVALID 

y/////////////////^ 


J60G 


" 


7    r 

i'    v 

1         i 

L_,,L      ' 

I  ,} 

* 

. 

V 

, 

1 

■ 

I 

: 

I 

I 

I J        1 

1 

\  /> 

1 

f  A 

tl 

r 



y////////////////// 

'  MEMORiZER   OUT  —  CURVES  «HHVALID 


■ 


I/' -I 


t 


X 


£ 


\ 


V\ 


A 


w. 


1 


- 


4 


V 


i 


i 


IGOO 


/ 

rl 

\ 

f 

h 

1 

oT 


I 


in 


x 

LU 
Q  X 

z  — 
—  cc 
t- 
>-  < 
t-X. 

to 

O  LU 

or  z 
oo 

tO 
>-  LU 
£-S 

CO -J 


CO 


LO 


LO_ 


O 
CO 


LO 


Si 


o 

■COi 


X 


>< 


55   * 


—  co 


o 

LO 


i5 


|2 


S 


CO 


O 

o 

CO 


o 

LO 


z 

EI 
< 


o 

CO 

1 

1 

(Tt 

^f 

M- 

CO 

1 

1 

o 

CO 

CO 

co 

1 

1 

(7) 

T— - 

v~ 

1 

1 

CO 

ac  Q  Q 


CQ    U I 

*  Q  O 


XlS    > 

CO  CO   Q   LU 


>■ 

z 

<3C 

Q_ 

s: 

o 

o 

a 

-j 

UJ 

CO 

_i_ 

X 

O 

— 

O 

OT 

z 

o 

1— 

— 

CO 

1- 

LU 

z 

1- 

<: 

-j 

cr 

i- 

LU 

<c 

U_ 

LU 

=> 

X 
1- 

o 

1 

> 

z 

< 

Q. 

o 
a 

<t 
or 
o 
_j 
o 
o 


UJ 

I— 
< 


O      £ 
u      > 


o 
o 

z 
<£ 

_l 

CO 

o 

CC 


s    = 

LU  O 

LZ       U 


a: 

0 
U 

LU 

i» 

< 

GQ 
__i 
< 


T 

1 

i 

i    i 

'       "  ' 

- 

J       4  ■ 

, 

■ 

-- 

'" 

^ — 

"              1 

— 

K 

« 

■■ 

i 


f- 

• 

A — 

| 

• 

-     • 

* 

1 
i 

4 

.      ....... 

* —    1 1  H    ir      j 

-t^       4s 

.  __.____l 

.— 

. 

.  .    .    .    T  . 

: 

-: - 

i 

+ 

X 

1 

I 

i 

■ 

m  * 


-t 

i 

a         — 

1 

-     - 


1 

- 

- 

— 

- 

— 

- 
- 

- 

" 

-- 

- 

5 

- 

-- 

CO  d 


5  ' 

j .    <s  : 

_^  -  _     -    X 

__ : «3_ 

]   -_.-i_.__ 

T   __s-  • 

1  0     4 

L    V,         J 

__ 

- 

. 

\ 

►DING 

CH  POROSITY 

—    O    ■-    CN 

°3  d  c>  "*  «o 

-1                     CN    "* 

--      il 

1 

.  ___     JL 

SS  n 

2.4 
13.0 
29.1 
52.2 

00    CN 

to  CO 

O 

U 
U 

Z                                                                      x 

o                                                       u 

COMPENSATED  NEUTRON  CALIBRATI 

ITY  (THRU  MEMORIZER  IF  USED) 

PANEL  TEST 

OH  POROSITY 

^  CN    —.    CN    O 

— !  d  co  io  co 

O      1              CN    tO 

o 

■J 

O 
< 

LS  D                       SS  n 

1.6                               4.9 
15.6                              19.7 
31.3                              36.0 
52.2                              61.4 
[ED  WITH  CNB-A  IN  PLACE 
-B 
1  CNB-A  IN  PLACE 

J  WITH  TOOL  IN  NCT-B 
OH 

CN 

a. 

Z 

C 

< 

s                             «                               «_ 

II              | 

LS                                   SS 
18                                22.2 

RATIO    (NORMALIZED) 

<*  ^                                            <  Z  >  cr 

UJ    CO                                                                 -<    *"    >    t 
N    Z                                                                 i    z    ,    00 

^2                             >R|o 

... 

MECHAI 
RECORD 

RATIO 

*-2- 
-  « n ^2   .  o 
°  £  o  < 

Q-   N    -i   oo 

*-    **                                   CO    "<t    WO    «0  K            CO 

- 

- 

o 

z 

a 
O 
u 

z 
o 

< 

OS 

CO 

_J 

< 

U 


< 

CO 

Z 

LU 
O. 

o 

u 


o 

CO 

i 

i 

a 

-^r 

^ 

en 

i 

i 

o 

ID 

to 

CO 

t 

i 

CD 

wm 

"■" 

'— 

i 

i 

CO 

CO 

Z 

LU 

Q 

Q. 
< 

8 

+ 

-.10 
.00 

q 

8 

q 

< 

Z 

o 

II 

o 

CN 

II 

Q. 

1— 

< 

o 

Q 
<2 

0£ 

LU 

II 

< 

< 

> 

_j 

CN 

00 

CN    cr, 

oo 

— j 
< 

»— 
LU 
CO 

LU 
CO 

CN 

LL. 

> 

o 

Q. 

o 

N; 

^.  <o 

q 

CN 

O 
Oi 

1- 
LO 

LL, 

CN 

CN 

CN    oj 

CN 

0 

4*: 

^ 

II 

LU 

CO 

LU 

LU 

LU 

LU 

a. 

M 
_j 
< 

Z 

LU 
CO 

LU 

M 

-J 
< 

< 

eo 

< 

co 

Z 
O 

<J 

DC 

z 

U 

_l 

_j 

t— 

z 
< 

LU 

o 

< 

z 
< 

0 
2 

O 

Z 

< 

U 

< 

CO 

O 

o_ 

X 

O 

u 

LU 

X 

Of 

_j 

-j 

u 

COI1- 

CN 

CO   ^. 

u"> 

u 

2 

„ 

O 

O 

O 

LU 

5 

9  k 

O-l  ^ 

=** 

*    =** 

* 

LU 

3 

oo 

CN 

o 

o 

1— 

0 

~ 

CN 

CO 

■* 

ur>    <0 

k 

CO 

Ov 

o 

- 

CN 

CO 

o 

u 

LJJ 


ac  O  Q 


co  u i 


x  ^  *  ? 

CO   CO    O    LU 


♦  I 


< 

CO 


Q- 
O 

o 


X 

o 

Of 

o 

I- 

z 
<t 
_l 
I- 

<t 

LU 

X 


to 

I 


o 

< 

a: 
o 

-j 
o 
o 


< 

CO 


00 


c^ 


=5 


>- 

Z 
< 

a. 

o     g 
u      > 


o 
o 

z 
<t 
_l 
ca 

o 


z 

a      => 

Llj        0 

lZ       u 


ENGINEERED 

PRODUCTION 

LOGGING 


Schlumberger 


roAAPANY         THE  ATLANTIC   RICHFIELD   COMPANY 

WELL                 AQUIFER   TEST   NO.    1-B 

FIELD                      

county            R,°   BLANCO              qTATF             COLORADO 

LOCATION: 

Sec.                                 Twp.              3S               Rge.           96W 

SERVICES  RUN: 

DiL 

FDC-GR 

CNL-GR 

BHC-GR 

Permanent   Datum:                «L 

ELEVATION: 

KB 

DF       

C,\       6909 

PUv,        6909 

Log   Measured   From:          ^L 
Drilling   Measured*    From:     «L 

Fq.Mpm.nt  . ^w          S602-GRAND   JUNCTION 

p^^ky.                    SCHNORR                        DATE:      7-2 

1-74 

WitnAc^H    hy                                TAIT 

SWS-1424C 

Log  depths 

a 

of  these  record 
correlated  by  1 

s  relate  to:  [XJ  Schlumberger  line 
ZQX.  to  Radioactivity  Log  Measu 

measurements 
rements. 

r 

Schlumberger  Depths           WELL  SKETCH                 Dr|||er  Deptns 

a^^^mm 

i_      ; 

1  .    .. 

1 

| 

! 

' 

— 1 

D 

F 

. 

J 

: 

. 

i 

Q 

8-« 

>/8"    72   FEET     ^ 

j 

: 

J 

NL  60 

■-I 

3- 

S/p" 

0 
1) 

c 

1 

w 

E 

; 

J 

:       : 

3 

1  .. 

I 
\ 

5 

3^ 

FLUID   LEVEL  420 

I 

0 

I 

_1_ 

! 

0 
D 

» 

i 

i 

u 

r 

) 

i 

: 
j 

i 

i 

D 

1 

o 

1 

j 

n 



m 

Q 

V 

c 
D 

.    .. 

1 

c 
O 

i 

! 

1 

1 
i 

i 

D 
u 

i 

"■ 

\ 

r"     T 

I 
i 

! 

E 
a 

1 

j 

c 

- 

1-' 

!/t 

3" 

11)41 

>  !l 

i 

1 1 

S3b" 

-/ 

h/ 

/B 

1 

~ 

ID 



I 

i 

Indicate:     |_j0|e  deviation  in  production  zone 
Open  hole  diameter 

Diameter  and  weight  of  casing  and  tubing 
Position  &  nature  of  perforations  (bullets,  conventional  SC,  capsules,  etc.) 

.•- 

1 

- 

10 

CO 

< 

ft 

ft 

< 

z 

LO 

< 

to 

3 

< 

to 

Q£ 

Q_ 

CO 

u_ 

U 

■ 

Q£ 

_c 

UJ 

i) 

U 

\— 

.^ 

,"t 

LU 

UO 

O- 

CO 

4* 

ft 

£ 

at 

<D 

Z 

to 

£ 

c 
c 

c 
c 

< 

to 

< 

O 

CL 

to 

3 

LU 

u_ 

q: 

r- 

CO 

ft 

ft 

^ 

0 

< 

00 

■     >  ■ 

Z 
3 

to 
to 
< 

U 

1^- 

Z 

K- 

1— 

< 

to 

h- 

^•;J 

LU 

=5 

cc 

O. 

U 

O 

GO 

LU 

LU 

O- 

X 

t— 

^L.  \M 

1- 

W*M 

q: 

UJ 
Q. 

2: 

UJ 

ft 

z 

ft 

to 
to 

z 

LU 

u 

< 

5 

< 

< 

< 

to 

LU 

u 

3 

< 

< 

< 

3 

to 

00 

LU 

LU 

Q£ 

Q. 

u_ 

u_ 

X 

to 

0. 

1— 

»— 

3 
O 

UJ 

LU 

t 
r^ 

O 

• 
CO 

O 

X 

ft 

ft 

1 

— 

a: 

O 

z 

T— 

1- 

X 

O 

rs 

z 

1 

1 

1 

1 

I 

1 

0 

z 

to 
to 

CM 

<t 

•• 

CO 

^ 

1 

1 

1 

1 

1 

1 

u 

LU 

to 

to 
O 

OO 

10 

CO 

u 

3 

< 

1 

H- 

CM 

t— 

ID 

O 

0 

1 

1 

1 

1 

T— 

1 

1 

LU 

u 

U 

CO 

LL. 

ae 

Q£ 

Q. 

r-- 

CO 

*- 

O 

•* 

0 

1 

1 

1 

1 

ID 

1 

1 

0 

U 

u 

1— 

u_ 

u 

0. 

</i 

<s> 

«/) 

z 

Q. 

Q. 

0. 

a 

£ 

i— 

0 

z 

p 

LU 

O) 

"5 

£ 

a. 

Q- 

z 
0 

3 

0- 

■O 

0 

« 

c 
0 

0 

a> 

E 

c 

0 
O) 

<u 

-0 

> 

c 
(1) 

a> 
a> 
0 

~0 

> 
a; 
c 

0) 
0") 

0 

a. 
3 

"O 

0 

£ 

0 

c 

u 

u 

E 

0 

c 

d. 

E 
* 

0 

0) 
O 

O 

£ 
a 

or 

c 

0 
u 

Q- 

Z) 

0 

UJ 
UJ 

U 

LU 

t— 

LU 

U 

1 

O 
CO 

1 

'«- 

_o 

■~~ 

a> 

O) 

0 

Q 

Q- 

O 

>^ 

<D 

c 

< 

<t 

<3t 

t) 

15 

E 
0 

_o 

CL 

io 

go 
a. 

Q 

a. 

a. 

u_ 

Z) 

3 

3 

3 

3 

3 

3 

3 
5 

3 

0 

0 

0 

O 

0 

0 

X 

X 

X 

X 

£ 

3 

D 

a. 

oe 

U 

t— 

u- 

< 

Q 

a. 

Ji 

X 

□0 

h- 

iC 

(— 

1— 

CO 

00 

to 

uO 

CO 

0. 

O- 

Q_ 

X 

U 

u 

U- 

lo 
ID 





LU 

OH 

<       o 

u_  10 

LU 

a. 

UJ 

»- 

— 
_ 

lo 
10 

— 

to 

X 
t— 
a. 

LU 

Q 

0) 

c 

a 
o 

100 





- 

a. 

— f 

i 

UJ 

ixi 

_J 

o 

to 

Q 

LU 
O 

3 

Q 
LU 

CC 

300 


400 


500 


500 


TOO 


800 





ifl 

1 

) 

K 

Q 

O 

« 

K 

900 


000 


I  100 


IT 

' 

•0 

, 

O 

c 

P 

1 

M 

/ 

1 

^ 

/ 

/ 

1 

f 

it 

200 


J  300 


1400 


in 

TEMPERATURE 
0    F 

TEMPERATURE 

i  f 

55                                              60                                              65 

■ 

\ 

L m 

o- 

. 

o> 

. 

•                                    _  —.— 

-■— >— 

i 

in 

CO" 

i 

Casing 

REDUCED  SCALE  TEMP. 

REDUCED  SCALE  TEMP. 

^^^^ 

i 

- 

Y 

00 


200 


— 

f 

1 

0 

_L_ 


_r* 


300 


1                                  J, 

nS       , ;  _| 

^ ,  I       * 

_^___^  _^ i  .    .    i 

IE 

■    -  ■  •  ■■•'■     -  -    •    ■    »        ■    ■    ■    *         *         t    *     — '    *     '    \         '    I    * 






400 


1— 

T 

-*' 

* 

— 

— 

■i 

>• 

LJ 

-1 

5 

500 

«* 

- 

*M^  — ■"  ^^' 

0 

600 


?00 


L 

L 

■>.^i---ri  ;  — 


________  _^__^_^_^__^______ _  __ 


800 


900 


— . — i — — (—  —  — i—i 

18' 


V 

i 

t 

n 

< 

> 

i 

N 

G 
< 

> 

* 

■» 

► 

c 

* 

— 

H 

4 

5 

1000 


, 1 

: 


100 


POO 


__-——  —  —  —— ——^™-.»e 


u 

1 

I 

r 

< 

> 

r 

N 

G 
< 

1 

t 

") 

> 

r 

* 

U1 

< 

1 

5 

I  DOO 


•     ■■' 


I  100 


200 


^ 

\ 

ci 

h 

300 


«,«-■——-.—  ———— 


vi 
x 

***** 

+++*** 

******* 

/ 

fc                                  S 

nsc                                                          ^r- 

/ 

f\ 

rf 

?    

r  fc  1 

1400 

i  |  -— — ^  »•« 

. 



1 

< 

■4 

o 

1 

' 

■: 

> 

? 

0 

3 

5 

*- 

r 

1 

s 

If 

500 


1 

i 
l 
l 
I 

o 

CD 

1 
1 
1 

CD    L 

^  Q  O 

> 

LU 

CO 

1 

• 

o 

z 

1— 
to 

LU 

»- 

CI 
Hi 
LU 

o» 

/-< 

O 
Q 

< 
K 

O 

—1 

o 
o 

LU 

t— 

< 

t— 

CO 

o 
o 

Z 

_J 

CO 

o 
fig 

^y        THE  ATLANTIC  RICHFIELD  COMPANY 

1600 

1 

1 
1 
1 

< 

>- 
»— 

.     z 

• — 

— 

5        — •       *- 

^           LU          — 
O            >           LL 

1 

I 

3 

0 

